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INTRODUCTION

The contractor shall supply the necessary skills, services,

materials and equipment as specified herein in support of the Lunar

Excursion Module development of the Apollo spacecraft.

The objective of Project Apollo is a landing of men on the moon,

limited observation and exploration of the moon by the crew in the

land[i_g area, and return to earth. TheApollo Development Plan envisions
the q_ualification of the spacecraft and its modules in a series proceeding

from sub-orbital through earth orbital and lunar orbital to lunarlanding
mission.

The lunarorbit rendezvous technique will be used to perform the lunar

landing mission. Employing this technique, the spacecraft consisting of the

Command Module, Service Module, and Lunar Excursion Module is injected into
a translunar trajectory. In lunarorbit the Lunar Excursion Module with two

crew members aboard separates from the Command and Service Modules and

descends to a lunar landing. The third crew member remains in the Command Module

in lunar orbit. After the crew performs their mission objective tasks, the

Lunar Excursion Module returns to lunar orbit with the records and specimens

obtained. The Lunar Excursion Module performs a rendezvous and docking

maneuver with the Command Module. The crew and payload transfer to the Command

Module and the Command Module, without the Lunar Excursion Module is injected

into a trajectory by the Service Propulsion System.

The information presented in the followingpages constitutes the vendor

requirements for the development of the equipment specified herein in

support of the Grumman development of the Lunar Excursion Module.

O
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SCOPE

This document establishes the minimum requirements for the Propellant

System and Thrust Chamber Assemblies Development Program for use in the Lunar

Excursion Module, Project Apollo Spacecraft. _his Vendor Requirement (VR) is
subdivided into the following major sections:

SECTION A - Materials and Services: A summary of the cost breakdown required

is presented in this section. Exact format of cost elements required to

support this section is to be presented as requested in Section G,
!'Instructions for Preparation of Proposal".

SECTION B - Deliveries and Destination: A summary of all deliverable

hardware and documentation is presented in this section.

SECTION C - Task Description: A complete task description covering all of
the technical requirements necessary to define the cost breakdown

summarized in Section A is presented herein. The Design Control

Specification supplements as indicated the detail equipment requirements.

SECTION D - Special Provisions: This section presents additional

--_ ..........._nd __ _99l_m_nting _ne speclrlc tecD_nical description
presented in Section C.

SECTION E - Documentation: A summary of all documentation requirements

is presented in this section. A schedule indicating the items of

documentation, delivery dates, quantities, documentation type, form and
number of copies is listed in Table I.

SECTION F - Terms and Conditions: This section presents the legal clauses

required by Grumman Procurement Policy as modified by the prime contract
with NASA.

SECTION G - Instructions for Preparation of Proposal: Presented herein
are specific instructions for preparation of your proposal. Deviations

from these requirements could be considered as a non-responsive proposal.
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APPLICABLE DOCUMENTS

_he documents listed below shall form a part of this Vendor Requirement

to the extent specified herein.

Document No. Title

LSP-310-2 Propellant System and _hrust Chamber

Assemblies Design Control Specification

Reaction Control Subsystem, Lunar Excursion

Module, dated April 1963

QCP2.11 Vendor Quality Control Requirements -

Subsystem, dated 5 February 1963

Handbook NASA PERT and Companion Costs Handbook,

dated 30 October 1962

NPC200-2 Quality Program Provisions for Space System

Contractors dated April 1962



VENDOR REQUIREMENTS

REACTION CONTROL SUBSYSTSM

PROPELLANT SYSTEM AND THRUST CHAMBER SECTION
i

FOR

LUNAR EXCURSION MODULE

LVR-310-2 7 Nay 1963

SECTION A - MATERIALS AND SERVICES
-i

Presented herein is a summary of the cost breakdown required. Exact format

of cost elements required to support this summary are to be presented as

requested in Section O, "Instructions for Preparation of Proposal."

O
,_ L E M



LVR-310-2 A-I

SECTION A

MATERIALS AND SERVICES

Item

i DESIGN/ANALYSIS

i.i Design

1.2 System Integration

2 COMPONENT DEVELOPMENT

2.1 Component Fabrication

2.2 Test Cell Buildup

2.3 Testing

3 TCA DEVELOPMENT

3 .i Fabrication

3.2 Testing

4

6

7

8

PS/TCA
4.1

4.3

4.4

DEVELOPMENT

PTCS Fabrication

P_e_±iz_ion Equlpmen_

Assembly and Checkout

Test Cell Buildup

Testing

TOOLING AND SPECIAL EQUIPMENT

5.1 Tooling

5.2 Special Test Equipment

RELIABILITY PROGRAM

6.1 Analysis Effort

6.2 Parts Application and

Standardization

QUALIFICATION

7.1 Component Fabrication

7.2 Test Cell Buildup

7-3 Component Testing

DOCUMENTATION

8.1 Program Planning Documents

8.2 Specifications

8.3 Quality Reports and Data

8.4 Reliability Reports and Data

Sub-Item Total

$
$
$

$
$
$
$

$
$

$

$

$
$
$

$
$

$

$

$
$
$

$
$

Item Total

$

$

$

O
,_ L E M
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MA.T_, _,SI AND SERVICES (Continued)

Item

lO

ll

12

13

14

15

16

Sub-Item Total Item Total

8.5
8.6
8.7
8.8

Engineering Reports and Data

Photography

Support Manuals

Financial Report

$
$
$
$

MOCkq/P DELIVERY

9.1 Fabrication $
$

EQUIPMENT DELIVERIES

i0.i P_/TCA Components for Grumman

Breadboard

10.2 Prototype Model '

10.3 Production Model (GroundTest)

10.4 Production Model (Flight)

$
$
$
$

CONTAINERS

ii .i Design
ii .2 Fabrication

$
$

SUPPORT EQUIPMENT

FIELD SUPPORT

13 .i 0N-SITE

13.2 0FF-SITE

13.2.1 White Sands Missile Range

13.2.2 Atlantic Missile Range

$
$
$

$

TRAINING

PROGRAM MANAGEMENT

15 .i Program Staff $
$

Total Program Cost $

The following is for planning purposes and not part of the basic program.

FOLLC_4-ON DELIVERIES

16.1 Fabricate (3)

16.2 Fabricate (15)

16.3 Fabricate (30)

16.4 Fabricate (60)

$
PTCS Systems $

PTCS Systems $

PTCS Systems $

PTCS Systems $
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FOR

LUNAR EXCURSION MODULE

LVR-310-2 7 May 1963

SECTION B - DELIVERIES AND DESTINATION

A summary of all deliverable hardware and documentation is

presented in this section.

O
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Item

1

2

3

4

5

6

7

8

Q

lO

DELIVERIES AND DESTINATION

Delivery

DESIGN/ANALYSIS Not applicable

COMPONENT DEVELOPMENT Not applicable

TCA DEVELOPMENT Not applicable

PS/TCA DEVELOPMENT Not applicable

TOOLING AND SPECIAL EQUIPMENT Not applicable

RELIABILITY PROGRAM Not applicable

QUALIFICATION Not applicable

DOCUMENTATION See Section E,
Table I

J_J

to Grumman

EQUIPMENT DELIVERIES

Equipment Cumulative Rate Delivery Date Destination

i0.i PS/TCS Com-

ponents Set

i February 1964 Grumman

10.2 Prototype Model 1 1 1 July 1964

2 i i August 1964

3 i i September 1964

4 i i October 1964

WSMR

WSMR

Grumman (LTA-I)

Grumman (LTA-4)

10.3 Production

Model (ground

test)

i i i November 1964

2 i i December 1964

3 i i February 1965

4 i i April 1965

5 i I June 1965

WSMR

Grumman (LTA-5)

Grumman (LTA-7)

Grunm_n (LTA-8)

Grunm_n (LTA-9)

10.4 Production

Model (flight

test)

i I i January 1965

2 i i March 1965

3 i I May 1965

4 i i July 1965

5 1 i August 1965

6 i i September 1965

Grumman (LEM-I)

Grumman (LEM-2)

Grumman (LEM- 3 )

Grunm_n (LEM-4)

Grum_man (LEM-5)

GrumnBn (LEM-6)
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ll.

12.

13.

14.

15.

16.

Equipment

10.4 (Cont.)

DELIVERIES AND DESTINATIONS (Continued)

Cumulative Rate Delivery Date

7 1
8 i

9 1
l0 1

ll 1

Destination

! October 1965 Grumman (LEM-7)

i November 1965 Grumman (LEM-8)

i December 1965 Grumman (LEM-9)

1 January 1966 Grumman (LEM-10)

1 February 1966 Grumman (LEM-11)

Delivery earlier than that listed above will be accepted. Sixty

days prior to each delivery date, the Vendor shall request detail

shipping instructions from Grumman.

The designations, LTA and L_, refer to the ultimate utilization

of the specified equipment.

CONTAINERS

Container delivery shall be considered as being effected on the

day of Grumman acceptance of the container at the Vendor facility.

Such acceptance shall be not less than 30 days in advance of the

first use of the container.

Item Container Type Quantity

ll.l Quad (reusable) 32

I1.2 Tank (reusable) 18

11.3 Valve Assembly (expendable) 20

ii.4 Control Solenoid (expendable) 20

SUPPORT EQUIPMENT Not applicable

FIELD SUPPORT Not applicable

TRAINING Not applicable

PROGRAM MANAGEMENT Not applicable

FOLLOW-0N DELIVERIES Not applicable

Sixty days prior to each delivery date, the Vendor shall request

detail shipping instructions from Grumman.

| I I I -- --._ . ._L,'_
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PROPELLANT SYSTEM AND THRUST CHAMBER ASSEMBLIES

FOR

LUNAR EXCURSION MODULE

LVR-310-2 7 May 1963

SECTION C - TASK DESCRIPTIONS

A complete task description covering all of the

technical requirements necessary to define the cost

breakdown summarized in Section A is presented herein.

The Design Control Specification supplements, as indicated,

the detail equipment requirements.
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1.2

2.2

2.3

C-I

SECTION C

TASK DESCRIPTION

DESIGN AND ANALYSIS

Design. - Provide the design and analysis effort sufficient

to insure the delivery shown in Section B in accordance

with the requirements of Grumman Design Control Specification

LSP-310-2. The detailed description of this effort by the

vendor shall be sub-divided so as to relate to the P_TCA

components (as a minimum; tankage, control components,

cluster manifolds, thrust chamber assemblies).

System Integration. Provide the necessary studies and

design support to Grumman to define the integration

requirements (physical interfaces and dynamics para-

meters) for the pressurization system and transmission

lines to be provided by Grumman. Analyze the effect(s)

of the pressurization system operating regime on the

thruster performance.

COMPONENT DEVELOPMENT *

Component Fabrication and Evaluation. - Provide all com-

ponent hardware necessary to meet the requirements of the

Grumman Design Control Specification LSP-310-2. This effort

should be clearly related to the proposed test program, and the

components (tankage, control components, cluster manifolds,

but not TCA). Fabrication is defined as meaning all of the raw

materials, labor and burden associated with manufacturing

procurement and assembly necessary to obtain the subject
hardware.

Test Cell Buildup. - Provide the effort necessary to

implement the installation and check-out of the PS/TCA

components. This does not include the fabrication or

purchase of additional test equipment which is to be

provided in Item 5.2.

Testing. - Provide the effort and equipment necessary to

perform the proposed test plan using the hardware specified

in 2.1 above. The supporting test plan should clearly

identify the relationship of hardware required, number of

test (runs) and duration (average of each test).

* The choice of component designs shall be made in accordance

with the Common Usage requirements as defined in Section D.

O
@-- LSM
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3.2

THRUST CHAMBER ASSEMBLY (TCA) DEVELOPMENT

TCA Fabrication. - Provide all TCA hardware necessary to meet

the requirements of Grumman Design Control Specification

LSP-310-2. This effort should be clearly related to the

proposed test program. Thrust chamber assembly development

is expected to receive the benefits of any prior development

programs. Fabrication is defined as meaning all of the raw

materials, labor and burden associated with manufacturing

procurement and assembly necessary to obtain the subject
hardware.

Testing. - Provide the effort necessary to provide and

perform the proposed test plan using the hardware specified

in 3.1 above. The supporting test plan should clearly

identify the relationship of hardware required, number of

test (runs) and duration (average of each test).

PROPELLANT SYSTEMAND THRUST CHAMBER AooE]_L_o_c_"=_ (PS/TCA) DEVELOPMENT

A prototype breadboard PS/TCA, to be assembled by the vendor

on a test rig capable of accommodating a Helium Pressuri-

zation Section (HPS), to be supplied by Grumman, in addition

to all PTCS components. This breadboard system shall be

available for development tests (hot firing) on or

before I September 1963, and shall be retained at the

vendor's facility at the conclusion of the Design Verification

Test program.

NOTE: The Prototype BreadboarJ PS/TCA is intended for:

(a) development and integration of PS/TCA components,

(b) integration of HPS and PS/TCA components into a

complete Reaction Control Subsystem;

(c) Design Verification Tests of complete Reaction

Control Subsystem.

The vendor is expected to progressively upgrade

the breadboard through the following configuration

stages:

Configuration i: "Workhorse"PS/TCA components, plus

commercially available nitrogen

pressure source.

Configuration 2: Development - type' PS/TCA <:omponents,

plus Grumman-supplied development

type HFS components.

Configuration 3: Qualified PS/TCA components, plus

Grumman supplied qualified HY'S

components.

r_
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4.2

4.3

Pressurization System Assembly and Checkout. - Provide the

effort necessary to assemble the Grumman supplied

pressurization equipment, the propellant distribution equipment

and the thrust chamber assemblies in his test facility. The

maintenance, calibration, etc., necessary to support his

system test effort shall be provided by the vendor. The

vendor will also provide instrumentation sensors as required

to assure that the pressurization system performance is

within the Grumman specified operating limits. The assembly,

maintenance and operating procedures for the pressurization

system will be provided by Grumman.

Test Cell Buildup. - Provide the effort necessary to implement

the installation and check-out of the complete reaction control

subsystem including the Grumman supplied pressurization

equipment. Grumman will provide the necessary mounting point

dimensions. This does not include the fabrication or purchase

of additional test equipment which is to be provided as part

of Item 5.2.

to demonstrate the integration of the vendor equipment and

pressurization system (supplied by Grumman). The vendor

will also be responsible for recording all data on these

tests in addition to preliminary data reduction sufficient

to verify meeting test objectives. The raw data, plus

the preliminary data reduction performed above shall be

supplied to Grumman so as to enable Grumman to make a more

detailed analysis of the pressurization system performance

during these tests.

The vendor, as part of his test plan, shall indicate the

required number of bladders necessary to fulfill the test

effort specified herein. The vendor shall assume a bladder

cycle life of i0 cycles per bladder.

The development testing at the vendors facility should

include as a minimum the following tests to permit full

system evaluation:

(a) Substantiate propellant system design performance.

This testing requires sufficient instrumentation to

provide data for line velocities and pressure drops

established on the cold flow rigs. This testing

should be accomplished all or in part during every

firing or cold flow check performed on the system.

_ II-' ..... _.__";_ __
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4.4 (Continued)

(b) Conduct propellant system off-desig_J te_tir,g based on

possible events of a failure mode ana!ysi_{o _.fhis

failure mode analysis for th__ s}stem wi]± L,_',_ cor,ducted

by Grumman. At the present tim_o h ig__ a:.,iio_ propellant

pressures and temperatures, vario:_s u/..-,r_t_os_ ._

are the type of testing an1:icipated.

(c) Substantiation of the mall"unction analysis of hr_e system

by simulating component mai!k_nctioms, _.,.',,,iswill include

possible malfunctions in pressuriza1:io:<; p_ol,ellarfl, feed

components and thrust chamber asscm_,ly,, components under

both design and off-design condition,s. Compomen[_ failures

which result in operation in a redu:mdam-i, mode must be

simJllated during system operation. T_e final testing

sequence to be determined by tk_e malfL_r,ci,ion a_!alysis

study.

(d Provide test operations necessary to {]evelop pressu.ri-

zation system integration with the propellant section -

this in reality is part of Item (a) and is s}ecifically

slanted to pressurization,-propellant section interaction

data.

e Limited system environmental tests as part of off-

design tests (hot and cold propellant tests)°

(f Substantiate performance and endurance of the system.

Requirements for meeting specification performance and

endurance as per prescribed schedule of _-_,_entsuntil

maximum duration is obtained. Reference performance

specification to obtain duratio_,s req!J_ir_d and under

what conditions.

(g E_¢aluation and integration of a propel!a_:2_ se__sing device -

early testing of a sensing de-v'ic,_if,_ it is required,

(h) Astronaut familiarization - assist in familiarization of

astronauts with system characteristics and operation.

(i) Assist in analysis and testing of solutions to the

problem areas indicated above.
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5.2

.

6.1

6.2

TOOLING AND SPECIAL TEST EQUIPMENT

Toolin_. - All dimensional tooling (such as dies, jigs, fixtures,

etc.) required to fabricate the hardware defined herein. The

vendor shall state the total quantities of parts and the production

rate per month of such parts that his proposed tooling will be

capable of producing. (Propellant tankage, propellant controls,

thrust chamber assemblies and cluster hardware. )

Special Test Equipment. - Includes test support hardware

required for handling, installation, control(s), instrumentation

(including sensors, records, displays, etc.) peculiar to this

program, that is necessary to meet the requirements specified
herein.

RELIABILITY PROGRAM

As an integral part of the design, development, fabrication

and test program the vendor shall plan and implement a relia-

bility program to assure that a high level of reliability is

achieved. The reliability effort shall be in accordance with the

requirements of Gr_n_._ D_ _+_ __--- T_ ....

Section 4.

Analysis Effort. - The analysis effort shall include but not be

limited to the following specific tasks:

a. Establishment of reliability requirements

b. Review and approval of vendor purchase specifications and

proposals

c. _ndor facility review

d. Failure Mode and Effects Analysis

e. Circuit Analyses

f. Maintainability _lalyses

g. Design Review

h. Reliability Assessments

i. Vendor reliability program surveillance

j. Vendor reliability report review and approval

k. Failure Diagnosis and Corrective Action

i. Reliability Program Liaison with Grumman.

Parts Application and Standardization. - This effort shall include

as a minimum the following tasks:

a. Review of all vendor parts lists

b. Generation of substantiating data to qualify component parts

for use in the LEM environment. (Common usage hardware.)
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6.2

To

7.1

7.2

7.3

(Continued)

c. Part supplier liaisom

d. Gr_mman Standard Parhz Group Liaisom

QUALIFICATION

_me vendor shall be responsible for success©_l completion

of qualification tests of all individual components and

elements of the PS/TCA at a compone_% _evel. Component

qualification testing shall be conducted at the vendors

test facility or at the facility of the component supplier

as advisable.

The vendor shall be required to participate in_ and be

responsible for the success_l performanc< _ of his equipment

during the qualification test of the complete Reaction

Control Subsystem and Stabilization and Control Subsystem

conducted at White Sands Missile Range o

Component Fabrication. - F_'ovide all propellant and thrust

chamber assembly component hardware necessary to meet the

requirements of each prior approved component Qualification

Test Plan. Fabrication is defined as meaning all of the raw

materials: labor and burder associated with manufacturing

procurement and assembly necessary to obtain the subject

hardware.

Test Cell Buildup. - Provide the effort and e_lipment

necessary to establish a suitable installation for the

conduct of the component qualification tests: including

such sensory and recording eqt_ipment and instr<_nentation

necessary to demonstrate the proper operation of the

component and the test facility°

This does not include the fabrication or purchase of

additional test equipment which is to be provided as part

of Item 5.2.

Component Testing. - Provide the effort necessary to perform

and complete the approved component q_aiification test and the

substantiating doctu_entation (see Section E) to demonstrate

compliance with the requirement.

........ I IL.----
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o

i0.

i0.i

10.3

i0.4

DOCUMENTATION

Provide the documentation required for the program as

specified in Section E. The schedule of documentation

submittal(s) is shown in Table I of Section E.

MOCKUP DELIVERIES

Hard (metal). - Provide the effort necessary for the fabri-

cation and delivery of the hard mock-up components. The

hard mock-up (using actual hardware wherever possible)

shall be capable of complete and realistic visual and, if

possible, inertial simulation of the anticipated final

design.

EQUIPMENT DELIVERIES

Components for GrummanBreadboard. - One complete set of

PTCS development type components, delivered to Grumman,

Bethpage, for cold flow testing.

_,_ _-u_ u_sb_ - Faorica_e and _eliver

follr Propellant and Thrust Chamber Sections_ in accordance

with the requirements of Grumman Design Control Specification

LSP-310-2_ to the schedule specified in Section B. Fabrication

is defined as meaning all of the raw materials, labor, and

burden associated with manufacturing, procurement, and assembly,

necessary to obtain the subject hardware.

Production Model (Ground test). - Fabricate and deliver five

Propellant systems and Thrust Chamber Assemblies, in accordance

with the requirements of Grumman Design Control Specification

LSP-310-2_ to the schedule specified in Section B. Fabrication

is defined as meaning all of the raw materials, labor, and

burden associated with manufacturing, procurement, and

assembly, necessary to obtain the subject hardware.

Production Model (Fli_ht). - Fabricate and deliver eleven Pro-

pellant Systems and Thrust Chamber Assemblies, in accordance

with the requirements of Grumman Design Control Specification

LSP-310-2, to the schedule specified in Section B. Fabrication

is defined as meaning all of the raw materials, labor, and

burden associated with manufacturing, procurement, and

assembly, necessary to obtain the subject hardware.



0-8 LVR-310-2

i0.5

ii.

ii.i

ii. 2

Acceptance Tests. - A complete acceptance test plan shall be

submitted by the vendor. Each complete set of equipment delivered

by the vendor shall be previously subjected to the Acceptance

Test.

CONTAINERS

Design. - Provide the necessary design effort in accordance

with the requirements of Grumman Design Control Specification

LSP-310-2 to assure on-time deliveries in accordance with

the delivery schedule specified in Section Bo The Vendor

design approach shall be reviewed and approved by Grumman

prior to initiation of any effort on this task.

Fabrication. - Provide all container hardware necessary

to meet the delivery requirements for all PS/TCA components

in accordance with the delivery schedule shown in Section B.

Fabrication drawings shall require the prior approval of

Grumman before release. The following are the quantities:

Fabrication is defined as meaning all of the raw materials,

labor and burden associated with manufacturing procurement

and assembly necessary to obtain the subject hardware.

(a) Quad Containers (reusable)

Containing one cluster of thrust chamber assemblies

mounted on the manifolding structure.

(b) Tank Containers (reusable )

Containing one set of propellant tanks; one each

fuel and oxidizer, together with the integrally

mounted components.

(c) Valve Assembly Containers (expendable)

Containing one set of regulating and control

components.

(d) Control Solenoid Containers (expendable)

Containing one set of control solenoid valves

and associated equipment.

NOTE: The notation "reusable" indicates that the container

will be returned to the vendor for recurrent usage.

It is not intended to return those containers noted

as expendable.
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12.

13.

i3.1

13.2

13.2.1

13.2.2

SUPPORT EQUIPMENT

Provide the necessary effort to define the recommended

requirements for the ground checkout equipment. The study

of the ground support equipment should consider three (3)

aspects, namely:

(a) Ground checkout systems required in support of the

pre-Acceptance Tests conducted at Bethpage by Grumman.

(b) Ground checkout systems required in support of the

Grumman test at White Sands Missile Range.

(c) Ground checkout systems required for vehicle launch

operation at Atlantic Missile Range.

FIELD SUPPORT

0n-Site. - The vendor shall provide the support necessary

to insure the proper operation, installation, and maintenance

of the vendor supplied equipment during the conduct of the
_ro_- _ _r_ao_ sh_!! _!sc initiate and maintain

the personnel and organization necessary to provide solutions

to those operational difficulties which may develop during

the development of the vehicle. Essentially, this support

shall consist of the in-plant effort necessary to insure

immediate Engineering response to the problems arising during

the integration of vendor supplied equipment and Grumman supplied

equipment. Provision shall be included for possible travel

to Grumman Bethpage by cognizant vendor personnel on a non-

permanent basis.

0ff-Site. - Provide the necessary field support to Grumman at

the following locations. This support shall include advice

and assistance in the integration of the vendor supplied

equipment with the Grumman supplied equipment during maintenance

and checkout, static testing and launches. A major responsibility

of this effort will be to provide immediate response to engineering

problems that occur to insure the necessary corrective action.

White Sands Missile Range. Provide field engineering support

to Grumman during a 26 month period commencing i April 1965.

This effort is primarily concerned with Grumman and vendor

supplied equipment.

Atlantic Missile Range. - Provide field engineering support to

Grumman during a 31 month period commencing i September 1965.

effort is primarily concerned with maintenance and checkout of

vendor supplied equipment preparatory to LEM vehicle launches.

This
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14.

15.

16.

TRAINING

The effort associated with providing an intensive on-the-job

training at the vendor facility for Gru_nlan personnel shall be

provided as part of this task_ This training shall be oriented

towards familiarization of Grumman technician, and inspection

type personnel in the operation, maintenance, installation, and

checkout of the vendor supplied equipment° This training effort

is to be provided for approximately 20 Grumman personnel for a

period to be specified by the vendor.

Study guides, worksheets, publications, charts_ and projectable

training aids shall be utilized° Reproducibles of this material

shall become the property of Grumman upon completion of the

course(s) required.

PROGRAM MANAGEMENT

This effort should include the program staff responsible for

directing the overall project effort, which cannot be identified

to any specific category herein. This effort should be

subdivided so as to allow proportioning of effort to the

development, qualification, and delivery phases, and divided into

Engineering, Manufacturing, Test, etco

FOLLOW-0N DELIVERIES

Provide an estimate of PS/TCA deliveries for the quantities

as specified in Section A. The vendor shall specify any

limitation and/or assumptions made in providing these

objective costs. Assume a rate of onePS/TCA systems per

month for all deliveries, assuming initiation of these

deliveries following those required as part of Item i0.

Fabrication is defined as meaning all of the raw materials,

labor and burden associated with manufacturing procurement

and assembly necessary to obtain the subject hardware.

i i| .....
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SECTION D - SPECIAL PROVISIONS

This section presents additional requirements and

procedures supplementing the specific technical

description presented in Section C.
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SECTION D

SPECIAL PROVISIONS

l.

i.i

i.i.I

1.1.2

1.1.3

i.i.4

1.2.2

SUBCONTRACTOR CHANGE PROPOSAL PROCEDURE

Introdnction. -

As used in this procedure, the term "Purchase Order" shall

include subcontracts_ and the term "Vendor" shall include
the subcontractors.

This procedure is d2signed to avert costly misunderstandings

which may arise through conflicting or unauthorized instructions.

It requires Vendors tofurnish sufficient information for

evaluation by Grumman before changes are,authorized by Purchase
Ord2r Amendments.

The Purchase Order is the only contractual agreement between

Grumman and its Vendors. It d_fines completely the extent

of the Vendor's contributions and obligations. If the sco_

uf wo_k as spec_iea in the Purchase Order is to be revised,

such revisions must be technically approved by Grumman and

reflected in the Purchase Order by an Amendment that d_fines

completely such change before Vendor is authorized to proceed

with the change.

This procedure is not intended to prevent Engineering or

technical personnel f_om rend2ring assistance or giving

technical advice, or exchanging information in liaison

efforts concerning work to be performed. This may be

accomplished by means of appropriate correspondence. Such

communications_ however, will not obligate Grumman con-

tractually. Grun_nan will not be liable for additional costs

resulting from unauthorized work.

Procedure. -

The Vendor shall submit a change proposal on his own initiative

or at the request of Grumman.

The Vendor must submit proposals for changes on Form No.

GD-1579_ "Subcontractor Change Proposal" as shown in Figure

D-1 herein, supported as applicable by "Subcontractor's Cost

Proposal Analysis". These forms will be supplied by Grumman.
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1.2.3

i La:4

1.3

Grumman, after evaluation of such proposals, shall:

(a) Authorize performance of work by the Vendor in an

appropriate written Purchase Order or Purchase Order

Amendment - or prior written authorization to pro-

ceed with such performance signed by the Manager

of Procurement, or

(b) Notify the Vendor in writing that the proposed

change was not approved.

Under no circumstances will any Vendor be reimbursed for

any work performed involving such changes if he proceeds
without authorization as outlined above.

INSTRUCTIONS TO VENDORS for the preparation and submission

of a change proposal on Forms GD-1579 and GD-1580:

(a) Items in the SOP Form are self-explanatory except:

Item 3.

Item 4.

Insert the Buyer's name opposite the P.O. Number.

For identification, assign Change Proposal

Numbers in straight numerical order on each

individual Purchase Order.

Item 19. Submit a firm cost proposal, whether increase or

decrease, for the change as proposed. This must

be accompanied by appropriate cost breakdowns

showing direct and indirect costs of Engineering,

Tooling, Manufacturing and Quality Control

segregated as to recurring and non-recurring

charges. If obsolescence costs will result from

the proposed change, account for them separately.

(If the proposal is approved, obsolescence costs

must be reported separately in accordance with

ASPR Termination Regulations.) If there is no

change in cost, enter "none".

Item 20. If retrofit is recommended, submit a firm cost

proposal, whether increase or decrease, for the

kits or parts as proposed. This must be

accompanied by appropriate cost breakdown (as

above), and a Bill of Materials for the retro-

active change kit or parts.
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1.3

.

2.1

.

3.1

3.2

(Continued)

(b)

(c)

(d)

If additional space is required for any item, attach

supplementary page(s) (Form GD-1580). When necessary,

supplement the proposal with sketches, drawings and

other documents, in triplicate.

The security classification of the information con-

tained in the proposal must be stamped in the blocks

provided and current security regulations must be

observed in handling and transmittal.

Forward the "Action" copy together with the "Engineering",

"Contracts"j "Manufacturing Engineering" and "Purchasing"

(Buyer)" copies to:

Purchasing Manager, LEM Business Office

Grumman Aircraft Engineering Corporation

Bethpage, Long Island, New York

(e) Direct all inquiries regarding change proposals to the

attention of the cognizant Administrator.

QUALITY CONTROL PROGRAM

The Vendor as an integral part of the design, development,

manufacturing and test program shall plan and implement a

quality control program to assure that a high level of

quality is achieved in the procurement, manufacturing and

test processes during the design, development and test

program. The Quality Control Program shall be in accordance

with the requirements as specified in Quality Control

Requirements - Vendors (LEM Subsystems) Grumman Quality Control

Procedure No. 2.11, dated February 5, 1963 (enclosed herein).

RELIABILITY PROGRAM

As an integral part of the design, development, manufactur-

ing and test program the Vendor shall plan and implement a

reliability program to assure that a high level of relia-

bility is achieved.

Attainment of the maximum mission reliability and crew

safety shall be the most important single consideration in

the design, construction_ handling and operation of the

Lunar Excursion Module equipment.

O
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3.3

3.4

3.5

3.6

3.7

Personnel performing reliability program functions shall

have sufficient, well-defined responsibility and the

organizational freedom to recognize and correct problems and

to initiate, recommend, and/or provide solutions.

General. - These requirements constitute the minimum program

necessary to assure the attainment of the quantitative

reliability and operating life specified in the equipment

detail specifications and the minimum reliability data to

be furnished to Grumman.

The technical term "reliability" as used in this specifi-

cation is a measure of the excellence of the design and

manufacturing, and of the suitability of the end-product

for its intended use. The true reliability of a product

will only be disclosed in actual use after the product is

in the hands of the customer. The term "reliability" shall

include maintainability, suitability, and other similar

measures of the degree to which the product satisfies its

intended use.

The quantity of equipments to be produced for a program of

this nature does not permit gradual reliability improve-

ment throughout a relatively long production and operational

life. Reliability must be designed initially into all

equipments and maintained and controlled throughout all

phases. Failures must be avoided in order to achieve crew

safety and mission success. Failures cause serious

schedule delays which in turn reduce the probability of

success as launch windows are limited to relatively short

periods when the relationship between the earth and the

spacecraft destination is optimum.

Vendors shall exercise effective reliability control over

all in-plant and supplier products by implementing the

following program:

(a) Vendors shall apportion their reliability require-

ments to all components in their equipment.

(b) Vendors shall determine all pertinent operating

characteristics and strength margins of all materials,

components and parts used in their equipments, under

the anticipated operational stresses and environments.

The terms "strength" and "stress" shall be interpreted

in the broadest sense to include, respectively, all

factors either resisting or tending to produce
equipment failure or malfunction. "Strength" is

always measured in a test-to-failure.



3.7

3.8

'(Continued)

(c) Vendors shall provide assurance on a current basis

that :

(1) Adequate safety margins or deratings exist in all

parts, components and materials such that each

part and component will meet or exceed its appor-

tioned reliability requirements under anticipated

operational loads and environments.

(2) The design is an optimum for its intended use.

(3) The reliability of the final product meets or

exceeds the specified requirement.

(d) Vendors shall plan and conduct all test programs so

that whenever possible the test results can be used:

(m) To validate assumptions made in the analyses

and predictions of (c) above, in particular to

demonstrate the basic strength of components at

specified confidence levels.

(2) To demonstrate the achievement of part, com-

ponent, or equipment reliability requirements

and margins of safety.

(3) To verify the results of failure effect analyses.

(e) Vendors shall establish adequate procedures to assure

that the inherent reliability and safety margins

attained in the design will be maintained during

fabrication and subsequent operations.

(f) Vendors shall establish economical reporting pro-

cedures which will enable Grtumuan to monitor

conveniently all phases of their activities connected

with the program specified in the purchase order.

Reliability Procedures and Documentation. - The procedure,

analyses, and associated documentation which the vendor

shall utilize to implement his reliability program are

specified in Section E, "Documentation".

O
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,

4.1

4.2

5.2

GRUMMAN RESIDENT REPRESENTATION

Grumman will assign representative(s) to the Vendor's

facility to provide a means of communication and progress

surveillance. The representative(s) shall continually

monitor the Vendor's design, development and qualification

effort including the eventual deliveries. The Vendor shall

provide the resident representative(s) access to informal

documentation generated under this purchase order as well as

copies with enclosures of all outgoing correspondence and

formal reports to Grumman.

It is required that the Vendor supply sufficient office

space and secretarial help. _b.is item is to be discussed

at the time of negotiation.

The Grumman technical representative to the Vendor facility

will be provided the privilege of reviewing all drawings.

This provision is predicated on the desire of having the

Grumman representative(s) "note" actual effort being

performed. This requirement in no way negates any other

Vendor requirements specified herein.

MONITORING AND REVIEW PIAN

Quarterly Program Review Meetings. - This is a one-day

review devoted to program progress and will include a

review of manpower, facilities, organizational problems,

cost and schedules. This will be held at the Vendor's

facilities.

Bi-MonthlyMeetings. - The bi-monthly meetings between the
Vendor and Grumman constitute the primary personal contact

for review and monitoring of the detail development program

at the working level. On specific occasions it might be

desirable to have second tier subcontract personnel in

attendance at these meetings. N_nutes will be published by

Grumman and the appropriate content thereof, as approved by

the LEM Purchasing Manager, will constitute technical

direction to the Vendor. Meeting agendas will be jointly

determined between the Grumman and Vendor project personnel

at least one week prior to each meeting. These meetings

will normally convene at Grumman on a scheduled basis. They

may, on occasion, be convened at ¢_e Vendor's plant.



5.3

6.2

6.3

7.2

Other Meetin6s. - From time to time as the program develops,

there will be a need for less formal meetings primarily for

the exchange of technical information. It is desired that

there be sufficient mutual confidence between Grumman and

the Vendor that these meetings can take place with minimum

disruption of useful work. The object is the exchan6e of

technical information. Technical direction can originate

only from the designated subsystem engineer. Technical

direction resulting in cost changes can not be acted upon

until authorized by purchase order amendments (as outlined

herein under "Subcontractor Change Proposal Procedure".

WEIGHT AND BALANCE CONTROL

It shall be the responsibility of the Vendor to establish

and maintain a weight and balance program to fulfill the

requirements of weight control.

The Vendor shall have an active and workable weight con-

trol program to assure that the element, component of

section weight(s) will not exceed the maximum weight and

shall otherwise be compatible with the Grumman mission and

performance requirements as specified in Grumman Design

Control Specification LSP-310-2.

Grumman in the course of normal liaison, reserves the

right to review the design and recommend weight savings.

The vendor shall submit a monthly status report as

specified in Section E "Documentation".

RIGHTS OF ACCESS TO VENDOR FACILITIES

In addition to accommodating resident representation, the

Vendor shall, upon request, provide access by other

Grunmmn personnel to his facility to review the area,

machines, procedures, test equipment and personnel

involved in the design, manufacture and processing of

equipment to be purchased. Such facility survey may be

requested by Grumman at any time prior to or during the

performance of this purchase order.

In addition, the Vendor shall, upon request by Grumman,

provide access to the facility of his supplier(s). Such

requests will be arranged with the Vendor prior to any

actual meetings arranged with these supplier(s) (second-

tier subcontracts).
[

O
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. GRDMMAN SUPPLIED TOOLING

8.1 It is the intent of Grumman to supply any tooling

necessary for mechanical interface coordination.

8.2 Each deliverable item will be considered acceptable for

physical dimensions of mechanical interfaces by Grurmuan

only when it has been certified by Grumman Quality Control

personnel as having been checked using a Grtumuan supplied

inspection checking fixture. Grumman will make available

master gauges if required by the Vendor.

8.3 Dimensional tooling is to be provided by the Vendor in

order to adequately meet all of the hardware requirements

as specified herein. The Vendor shall indicate what

limitations and/or assumptions have been made in providing

the tooling section program.

8.4

.

For a LEMcomponent that is used commonly on the Apollo

Command Module or Service Module the same acceptance pro-

cedure is required as specified above. However, due to

the common usage, it may be necessary for the master

gages and/or checking fixtures to originate with a source

other than Grunm_n.

LIAISON PROCEDURE

9ol The following procedure has been arranged to facilitate

Vendor liaison visits to Grun_an or other Apollo activity*.

The Vendor shall submit a written agenda and visiting

personnel list to Grumman with a copy to the contractor

to be visited. Grumman will then review the problems and

either authorize a visit or answer the questions directly.

9.2 If direct liaison is authorized by Grumman, a meeting

mhall be arranged by the Vendor. Grumman may desire to

attend for information but this is not a requirement of

the visit.

9.3 Upon completion of the visit, the Vendor requesting the

visit shall submit a complete, detailed report to Grunm_n

with a copy to the visited "Activity".* This report shall

cover all of the answers to questions presented and in-

clude all other technical information obtained as a result

of the visit°

NOTE: *Apollo "activity" means: NASA facility, Apollo

contractors or other LEMsubcontractors.
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i0.

i0 .i

ii.

ll.l

12.2

TESTFACILITY

General. - All special test equipment funded under this purchase

order to meet the requirements of ISP-310-2 shall be designed to
be severable or mobile items.

GRUMMAN ORGANIZATION

The Grumman LEM Program organization is presented in Figure
D-2.

GRUMMAN FURNISHED EQUIPMENT

Helium Pressurization Section (HPS). - On or before i December

1963, Grumman will ship to the vendor's facility a Helium

Pressurization Section of development-type components, for

upgrading the breadboard system. Upon completion of helium

component qualification, Grummanwill ship to the Vendor's

facility a second set of qualified components, for final

upgrading of the breadboard system, prior to start of the

Design Verification Test Program.

Propellant and Helium Lines. - On or before i December 1963

Grumman will ship to the vendor's facility one complete

set of propellant lines for incorporation in the breadboard

system. This initial set of lines will simulate as closely

as possible the final line configuration to be installed in

the LEM vehicle. Prior to the start of the Design Verifi-

cation Test Program, a second set of propellant lines will

be shipped to the vendor's facility for upgrading of the

breadboard system.

A complete set of helium lines will be included in each of

the two (2) Helium Pressurization Sections which will be

furnished by Grumman in accordance with paragraph 5.1 above.

NOTE: If and when LEMVehicle requirements dictate

substantial changes in propellant and/or helium

lines, replacement lines will be provided by

Grumman as soon as practicable.

O
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13.

LVR-310-2

COMMON USAGE

As a subcontractor associated with the Apollo Program, it

shall be the responsibility of the vendor to insure maximum

utilization of those processes, procedures, materials, and

equipment which have already been_ or are being, developed

for use elsewhere in the Apollo _ud Gemini Programs (hereafter

referred to as "common usage"). For purpose of this

subcontract, common usage of end item equipment shall be

categorized as follows:

Category A. Equipment wherein similarities of requirements

permit its application to the LEM in the identical or

modified configuration.

Category B. Equipment which is not directly useable and

modification is impractical, but wherein the majority of the

technology is applicable to LEM requirements and procurement

from the common vendor results in advantages to the program.

Equipment Utilization

Procedures

Procedures for implementing the utilization of common usage

items shall be as follows:

A. The vendor shall procure each common usage item

directly from the supplier.

B. The vendor may issue specifications for procurement of

common usage items under the following constraints:

i. The applicable Apollo or Gemini specification shall

be utilized to the maximum practical extent.

o Differences from the Apollo or Gemini specification(s)

in effect as of (date) and as made available by

Grumman shall be identified specifically (differences

and additions)° Such lists shall not be updated to

reflect subsequent Apollo or Gemini specification

changes.

3. Each common usage item procurement specification and

changes thereto shall be subject to Grumman approval.
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13.l.1

13.1.2

13.1.3

Procedures (Continued)

Co In the event that the Grumman qualification test

requirements are more stringent, retest of the common

usage configuration shall be the preferred course of
action.

D. In the event that modifications to the common usage

configuration are required to meet Grumman qualification

requirements, Grumman shall determine whether:

i. A change to the Apollo or Gemini item shall be

pursued or

2. Different items shall be procured to meet the

individual requirements.

Common Usage Equipment List

As a minimum, common usage equipments of the descriptions

and categories listed below shall be utilized in the

performance of the tasks defined in Section C of this

document.

Component

He Squib Valves

He Fill and Vent

He Filler

Test Disconnect

He Solenoid valve

Two Stage Pressure Regulatori\

He Quod Check Valve

Pressure Relief Subassembly

Propellant Tanks

Fuel Fill, Vent

Fuel Fill, Drain

Oxygen Fill, Vent

Oxygen Fill, Drain

Isolating Valves

Thrust Chamber Assembly

Category

A

A

A

A

A

A

A

A

B

A

A

A

A

A

A

Changes to Common Usage Equipment List

If during the course of the development program changes to

the above defined Common Usage Equipment List are deemed

necessary, such changes shall be subject to the "changes"

procedure prescribed herein.

L_M
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GRUMMAN AIRCRAF'I" ENGINEERING CORPORATION
BE[THPAGE, LONG 18LAND, NEW YORK

SUBCONTRACTOR CHANGE PROPOSAL

I. SUBCONTRACTOR 2, DATE

3. P.O. NO. I 4. BUYER
I

S. CHANGE PROPOSAL NO,

3. AIRCRAFT MODEL J 7. PRIME CONTRACT NO.
I

8. COMPONENT/PART iDENTIFICATION
9, ARTICLE IN PRODUCTIONDY- D.o

I0. TITLE OF CHANGE

I. DESCRIPTION OF CHANGE

12. CHANGE INITIATED BY
[] SUBCONTRACTOR [] GRUMMAN -- REFERENCE:

13. REASON FOR CHANGE

I_ FIRM

t7. OTHER JTEMS AFFECTED BY CHANGE

[] sAFm [] OT.. .....

[] PE3PORM*NCE .........................

[] TOOLS & EOUIPMENT (Include list of t_15 and fmn;_ • I_akdown of tooling ¢o_*_)

18, DATA AND PUBLICATIONS AFFECTED

I9. RETROACTIVE CHANGE ON PRIOR DELIVERIES RECOMMENDED [] Y*_ [] No
REASON:

20. COST PROPOSAL FOR CHANGE [] INCREASE [] DECREASE

NON-RECURRING $ RECURRING S TOTAL $

Zl, COST PROPOSAL FOR KITS OR PARTS

NON-RECURRING $ RECURRING $ TOTAL $

22. AUTHORIZED SIGNATURE J 23. TITLE

I

ACTION

INGINIIlllNG I

CONTllACTS I

MANUFACTUlUNG ENGINEERING I

PUllCHASING (BUYlll) I

SUBCONTRACTOll (RL| COPY) [

FIGURE D-I
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i TITLE: -VE_DdR SUESYSTI_

I II IIII I Ill I 'I I I I II I

i. PURPOSE AND SCOPE:

This procedure establishes the quality control requirements tO

which Vendor shall conform during performance of work on Grtumaan

Aircraft Engineering Corporation purchase Orders on which it is

referenced.

1.1 Any questions concerning this procedure should be directed to

to the Grumman Quality Control Department throt_h the oogr_za_t

Grumman Buyer.

z." REQ__TS:

2.1 Vendor shall provide and maintain a quality control system |

meeting all of the requirements of NASA Quality Publications |
NPC 200-2 - "Quality Program Provisions for Space System Con- |

' tractors", dated April, 1962, and the supplemental requirements Jof this procedure.

2.1.1 Exceptions.- NPC 200-2, Section _, Pars,. _.3 through _.3._ " ._

i Qualification test plans and require- i

Qualification Tests.-
merits shall be as specified in the applicable detail perform

ance specification or purchase order.

2.2 For _he purposes of this procedure, NPC 200-2 references to

"NASA, its designated representative, government or government I
-= agency" shall mean Grumman Aircraft Engineering Corporation, | .

except in the following paragraphs :

-= 2.3

E

NPC 200-2, para. 5.3.1b, 5.4, 6.1, 8.1, 8.2, iO. le

For the purpose of this procedure, NPC 200-2 references to

"contractor" shall mean the individuals, firm, or corporation

to whom the purchase order is addressed, and shall be referred

to herein as Vendor. |

Vendor's implementation of the requirements of _his procedure •

shall be contained in the program plan required by _he appll- _---_

cable Vendor Requirements Document. En
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i 2.11 :'

QUALITY CONTROL PR,OCEDURE:  o.c.P.No. ......
• • , " • Date:_'ebzmary ._. ig6_ I

TITLE: Verst control equi ments - subsystemspo . 2. 8
........ , ......... go.... ,. v. ,-..._...._..,_:_

3. SUPP AL REQ m   S- ,

3.i NPC 200-2 - Section 4 - DesiCn and Development Control _all 1_e Su 'ip_lemented'as foliows : ....... P"

|
Para. t4.3 Vendor-developed qualification program shall be eubJeot
to con inued, surveillance by Vendor Quality Controi.

S

3.2 NPC 200-2 Sectimn 7 " Control of Contractor-Fabricated Attic!so l

. shall be supplemented as follows: ' i ,

3.2.1 Para. 7._.i- Interchan_eability Demonstration.- Vendor shall, as

required by purchase 0rder, perform the necessary inspections a:_ j

tests required physically to demonstrate mechanical and functional

interchangeability (I & R). Demonstration shall be effected to

actual interchange of supplies between assemblies, and shall be

witnessed, if required, by Grum_an and Government representativeS, i
When the supplies being procured require interchangeability, with

i Grumman or other vendor-produced coordinating parts, vendor-made Or
Grumman-designated, Grumman-supplied tool.ingp interface signal |

i sources, or simulators, shall be "inspected and tested" by Vendor -
to approved master tools, interface signal sourcesp or simulators__=

prior to first piece fabrication or testing.

3.2.2 Para. 7._.4 -Vendor-used or Vendared processes, equipment, speclal

inspection methods, and personnel certification programs shall re_i:_

Grumman Quality Control approval.

3.3 NPC 200-22 Section 8 - Nonconformin_ _Materials shall be supplement_
as follows :

a.

t

Materials Review.- Supplie_ foun4 by Vendor to depart fram speel-

fications, drawings, or other purchase order requirementss shall

be identified as such, and diverted from the normal producti@_

channels.

b. Vendor, manufacturing supplies of Grumman design or supplies manU-

factured to specific requirements of Grumman, shall not exercise

Materials Review Board (MRB) authority without written approval

of Grumman Quality Control and concurrence of the Government

Quality Control Representative at Grumman. In the case of proprie-

tary supplies, the Vendor (Designer) normally retains MRB author lt¥

for departures categorized as variations that are not related

to G_nm_nan-specified requirements.

c. Vendor may request authority from G_ Quality Control for the
establishment of a formal MRB by: |

i " (i) and submittin_ Material Review procedures for ,_,|Establishing

ar_mnan Quality Control approval. " _"'k_'l
_._i_n_'_U_M_|_|_1111_|_|__|_|__|_u_|_|_|_u_|__W_|_M_|_|_T_un_nu_i_u_u_B
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QUALITY CONTROL PROCEDURE: o.cP.,o.-Doto:.,Fe,b_'Z 5, 1963

uTITLE:re.or  al,ty ControlRe..ir .ents - Subsystem. pog.: 3
III II I I I I I ill I I I I 1 1_..

I (continued)

i (2) Designating qualified Quality Control and Engineeri_

| . personnel to act on the MRB, and submitting resumes

outlining their education and experience for Grunman

approval.

a (3) Showing evidence of Government Quality Control approw_.
i

(4) When Vendor is approved for independent MRB action_

' " following limitations apply:

i
d. Az_y changes or additions to the Grumman approved vendor mate.

rial review procedure or personnel must be submitted for

i Grmmnan approval prior to use in connection with Grummanorders. Vendor is not authorized to redelegate MRB authority
i

without prior Grumman Quality Control approval. Vendor shall i
evaluate and designate Material Review Report discrepancies

as deviations, or variations. All discrepancies desisnat_

as deviations shall be submitted to Grumman for final app--.

E e. Three Copies of Material Review Reports shall be submitted

i to Grmmnan. Grunman retains the right to review and revise
Vendor Review Report dispositions. Material Review Board
action shall not be employed by Vendor for standard or

easily replaceable parts. Scrap dispositions shall be proe-

essed through Material Review Board.

f. If Vendor is not authorized for independent MRB action, diI-

crepant supplies designated for MRB shall be processed in
accordance with Grum_an Quality Control Procedure 1.7 -

and submitted on Grumman Material Review Reports (MRR)

Form GDS 2010 for disposition. Vendor shall be advised
of Grumman MRB decision.

3.11 NPC 200-2 . Section i0 Inspection stamps shall be supplemented
as follows :

Inspection Identification.- Vendor shall identify the material

which has been inspected'by stamping or other acceptable methods

of marking or identification. Marking methods shall be perma-
nent and not deleterious to the material, or outgas in a space

environment, and distinctly different from Grumman/Goverrsnent

Inspection stamps. Where metal impression stamping is approved_

stamps shall be of the approved s_ressless type. Stamping
shall be legible and so placed so as to be visible after_ssen_l_

(whenever practicable, it should _e located near the part number).

(Co_=_) !
_llll&Wm1_nH| III IIl||fH|nlflll,#lllllllll! I I1.. lUlII11118|11 J|llllllllllll.llglomlflll li_.al (IIg_HIIIO.gI_.agqHPHHtHIfl_ I IHHIHII!IIIHI.II! III1! I IIIIIII I_llllllll_l__
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._QUALITY CONTROL PROCEDURE:_ocn_=_ O.CP.N__ .n |__,
Dote: February 5, 1963

___TITLE"re.or _alityControlRequirements- Subsyste.pog°. _ o, e m
s. _ (continued) • " |

|
.When inspection process stamps are required by specification(s) a_/ |

• or purchase order., for processes such as radiography_ _netic par- !
ticle_ ultrasonic luspectlon, heat treatmentp pressure teets_ che_- |

cal milling, etc., they shall be distinguished from Vendor's regular |

inspection stamps. Where the inspection process stamp is requiz_, |

as permanent identification, and this stamp is obliterated by sub- i

sequent processing, it shall be transferred to accompanying traveler,_

• . route card, etc., and later reapp!ied to the item. . ' !

3.5 NPC 200-2, Section 12 - Statistical Planning. Analysis and Quality

Control shall be supplemented as follows: . i

Q . . j

Para. 12.3 Any inspection sampling procedure (less than 100% |

inspection) used by Vendor to determine acceptability of suppliel j

to be furnished Grumman shall require Grumman Quality Control |
approval prior to use, unless otherwise specified by O_ |

drawings and/or design performance/control specifications. AI_3-.

royal of acceptance sampling plans shall be based on submittal |

• of the following information: ._

a. Organization for statistical quality control' I
B

b. Procedures for administration of statistical qUality control I

= program.
m

c. Sampling plans with the selected acceptable quality levels,

(AQL's) and areas of intended application (parts, paperwork, '
process controls, etc.) - ' ==

3.6 NPC 200-2j Section 14 - Data Re_orting and Corrective Action:- i

shall be supplemanted as follows : i

a. Vendor inspection records shall be available for Grtmmma and ==m

Government review. Such records shall be retained by the |

Vendor for a period of three years after final payment of i
the purchase order, unless otherwise specified.

_. Vendor failure to include the inspection documentation as !

required by purc_hase or_er, i.e., te_t reports, certifica- _-:=

tlon, etc., with the shipment to Grtm_an shall result in

teclmical rejection of the shipment upon receipt at Grtmmmm.

3.7 NPC 200-2, Appendix B - Quality Program Documentation: i_
• E

• P.

The following documentation, due dates, quantities and destl_tionll_ i
shall be as specified in the applicable Vendor Requirements Docu-

- ments. ' _, i

I IIl|ll|fl|lllllll_/Illlllllllllllllllllllllllllll|l|lJ | II|ll | Illlll I|llllll|ll !ll;ll|| [11111III1|11|||111111111 Illlllll Ill Illlllllll I IIll IIIIIIIIIIlilllll I1!1111 fl I1!11|111 f II I IIIIIII|III|ilI|I|I|IUI|III|||I|I|NililI_III_I|IIIIHHIIIII_IIR
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i i i i i I iii

i 3.T (_tinued)

i Quality Plan

Acceptance Test Data Sheets
Special Sampling Plans, Application of Sampling

| Results of Special Measuring and Test Equll_nent Evaluation

Monthly Quality Status Report
Quarterly Summaries of Quality Control Performance Audits
Test and Inspection Procedures

= Process Control Procedures
z=

Storage Procedures for End Items
:_- End Item (Acceptance) Test Plan

End Item Test and Inspection Procedures
End Item Narrative Report
Material Review Documentation

Configuration Control Procedures

3.8 Confi6uration Control.- Vendor shall, establish co_f_ur_tlon oonta_l

_.- procedures to assure:

3.8.1 That all materials are identified and that fabricated articles
are traceabXe and identifiable to the material from which they i_

[=

_=

_=
=-

=

were fabricated, i3.8.2 That all parts and end items are of the proper configur_tion end
that all approved configuration changes are incorporated at the
specified effectivity polnts.

3.9 Returned Purchased Material.- When material is returned by

Grumman to Vendor because of failure to comply with purchase order

requ/rements, Vendor shall adhere to the instructions specified
on the Grunsnan Rejection Notice Form _CD-S1.

=_
= 3.9.1 In the event Vendor is unable to verify the discrepant oonditio_
- as stated by Grun_an, or disclaims responsibility for a veri-

fied discrepant condition, or_knowled_es partial responslbi_It¥

only for the discrepant condition, it shall be the responsibi_i_

i of Vendor to immediately advise the G_ Purchasing Depart--
ment, Attention: appropriate Buyer, of the fact that exceptloa
is being taken to the rejection. The letter of exception lhal_

make full reference to applicable documents, and shall be spe- |
_.- cific in defining the area of exception. Further, Vendor i_
_::... required _o retain in his poss_sslon the material in question

pending disposit ion by Gr_r_an.

3.9.2 In all ,cases _hen returnin_ mater_al to Grumman, Vendor shall I
indicate on his shipping documents that the material iS bei_ , j

i _et_=e__ "r_,ired", "r_l,,ced", or returnedasis'_ e--_- |
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i O.C.P. No.' 2.11

QUALITY CONTROL PROCEDURE:   - ' .......
n^f,.. February 5, Z_3 |

• wu.ve ........ i iJ i _

TITLE: VendorQuality Control equire nts - Subsystemspog.. 6 of 8
................. '. .., ' ,. _ ' =

3'.9..3' When specifically required by the Rejection Notice or Quality i

Control Report, a full .report based on the detailed analysis of -'-
•the failure or discrepancy shall be submitted by Vendor. (Verxlor'a

report shall bear evidence of Vendor's quality control concurrence).

Such report shall indicate the probable cause of failure, method1

of correction or removal of the discrepancy or defect, corrective -_
• action taken to preclude the recurrence of such defect(s), on

subsequent items and point of effectivity of such corrective actlo_. -

3.9,4 Vendor.'shall provide the cognizant. Grumman Inspector the copy _
" of the Rejection Notice marked 'Government Inspector" on all -_

rejection notices for Government source-inspected items.

3.10 Vendor Rework at G_an.- Vendor-supplled replacement parts USCXl -
to accomplish rework at Grumman, other than AN or _ parts or ==

research and development electronic equipment shall be accompani_
by objective evidence of Vendor acceptance inspection, and when _m

required by the pu:-chase order, evidence of Government source
inspection. All Vendor rework at Grumman _hall be coordinated

with G_n_nan Quality Control prior to commencement and shall be

subject to Grumman inspection. " i

3.11 Grumman Quality Control shall maintain surveillance over Vendor

Quality Control System by resident and/or itinerant Quality
Control .epresentatives who shall be responsible for" ==

_.11.1 Initial and periodic surveying of Vendor, and when applicable, -_
his supplier's facilities, quality control system(s), m_uufac- -_

turing and processing controls to determine Vendor's capability -_
and effectiveness in producing supplies in accordance with _-==

the requirements of this procedure, the purchase order, an_

the referenced Gnmmman data, and the Vendor's approved quality

__- program plan. .-

3.11.2 Performins and/or witnessing conformity inspections and tests

at advantageous points in the manufacturing and assembly process ---=

to insure Vendor's continued ability to produce quality supplie|. -_-=

- _henever problems or deficiencies exist in the quality of the 2-'=

supplies, determining and advising Vendors of the extent of
_ additional inspection and test that may be required.
- E

_ 3.11.3 Performing detailed flrst-article inspection when require_ by

the purchase order or the applicable procurement specification.

_ Inspc_ction may be performed on the first or one of the subsequeat

_: az_icles predicated on purchase order requirements argl the ache-

;_ d_ed visits of the Grumman Quality Control r_presentativ_. _s_
m_

-.l_ , ._: _H_i_i_i|__|_|__u_|_n_u_h_|_|_|||_'__4N_T_
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iTITLE:.v.and°r._ llty c°ntr°z_equirements-subsystem,,,,,,,, , ,o,o: "r ,ee,,.. . .8

3.11._ Insuring that Vendors are properly completing and maintaini_,i
available for review, all records of inspection and tests

i performed, including incoming material test reports_ certtfi-
. fication and processing tests, when required.

J 3.11.5 Assisting Vendors in the interpretation of the quality control

s requirements of the purchase orders.

3.11.6 Advising Vendor's Quality Control Manager/Chief Inspector Of

conditions which have or will affect productunsatisfactory

quality, and therefore require prompt corrective measures._=
H

3.11.7 Acting as liaison between Vendor and departments of Ormman l

-=_= (other than Quality Control) in matters which affect the quallt¥

of supplies.

_ 3.11.8 Performing (when directed) Grumman source inspection on pttrcba4e

j orders which call for direct shipments to the Goverr_ent or
= other Subcontractors of Grum_n.

= 3.11.9 Witness qualification and acceptance testing.

=_ 3.11.10 Participating in termination actions and tooling inventories

s when requested by the Orum_n Accounting Department.

3.12 DEFINITIONS:

The following is a list of selected terms and their meaning as

related to the requirements of this procedure. (NPC 200-2

except as specified in 2.2. of this procedure).

3.12.1 Deficiencies.- A general term covering any defect, failure a

discrepancy i or other lack of conformance to specification.

3.12.2 Deviations.- A departure from the drawing_ specification,

or purchase order which may adversely affect safety_ perform-

ance I weight I service life, or interchangeability of this article.

:- 3.12.3 Gru,m_n Quality Control Representative.- A representative of |

_ the Orumman Quality Control Department s i.e., Inspection_ |

Quality Assurance, Tool Inspection, Quality Control Laboratory.

s
3.12.h Government Inspector.- The representative of that government-

a_ency, assigned the responsibility for inspection and accept- :

ance of supplies produced for the Government.
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3.12.5 Inspection.- The examination (including testing) Of supplies an

services (including, when a_propriate, raw materials, c_ponento t

and intermediate assemblies) to determine whether the Sul_liea .
"== and services conform to requirements, Which include applicable

i drawings, specifications, and purchase descriptions.

3.12.6 Letter of Exception.- A Vendor letter taking exception to
Grumman's rejection of their supplies.

• 3.12.7 Proprietary.- Designation of ownership of a design or a m_terlal

or a process of manufacture, originated by or peculiarly within

= the knowledge of the owner thereof, and those in privity with i

i him, and which is protected by secrecy. ' ' i

3.12.8 Rejection Notice.- A notice (QCD Form 51) formally rejecting

_ Vendor supplies.

3.12.9 Scrap.- Detail parts, assemblies, components, that have been re.

Jected and are irreparable due to spoilage, _age_ or for other
= authorized reasons.
_= .

._=_

_=

-,

,.

--'2

5

=
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3.12.10 Supplies.- A general term used to define material, parts,_ compo-

nents, intermediate assemblies, equipment, a_i end products,

whichever is applicable to the Grumman purchase order.

3.12.11 Technical Re_ection.- A modified rejection notice which does not

reject and return material, but does debit the Vendor's acc_t.

Used where documentation or Government Source Inspection require.

ments, as specified by the purchase order, have not been accom-

plished. =

3.12.12 Variation.- A departure other than a deviation.

3.12.13 Vendor.- The term "Vendor" includes the term "Subcontractor" an

means the individual, firm, or corporation to who_ the purchase
order is addressed and who is to fucnish to Grumman the supplie '

and/or services specified thereon.
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SECTION E

DOCUMENTATION

A summary of all documentation requirements is

presented in this section. A schedule indicating

the items of documentation, delivery dates, quan-

tities, documentation type, form and number of

copies is listed in Table I attached.

O
LEM
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i.

1.1

1.2

GENERAL. - The Vendor shall provide documentation throughout the

life of the purchase order in accordance with the requirements

of the following paragraphs. The documentation requirements

specified shall not be altered as a result of a make or buy

decision; e.g., the Vendor shall be responsible for the specifi-

cations for the items he makes as well as those he buys. Grumman

reserves the right to specify the format and content of the

individual documents listed herein. Where a conflict exists

between the requirements of this document and the referenced

specifications or documents, the requirements of this document

will apply. All data submitted shall be in reproducible form

and accompanied by the specified copies indicated in Table I.

For the purpose of this requirement, reproducibles shall be

diazo sepias or equivalent.

Classification. - Data required shall be of three categories.

Type I data shall be submitted to Grumman for approval. Imple-

mentation of Type I documentation shall not proceed until after

approval by Grumman or until 30 days after submittal, whichever

is earlier. Type II data shall be submitted for coordination,

surveillance, information, review, and/or management control.

T_pe III data shall be retained by the Vendor and submitted to

Grumman only upon request. Insofar as practicable, the Vendor's

own internal documents shall be utilized to meet the requirements

specified herein, e.g., internal documents shall not be retyped

and printed on more expensive paper prior to submission.

Data Delivery. - Data shall be delivered to Grumman in accordance

with the schedule presented in Table I. All documentation deli-

vered shall be clearly marked with the paragraph number requiring

such delivery. If the document to be submitted is Type I, it

shall be marked "Preliminary - Grumman Approval Pending". All

documentation shall be delivered to:

Grumman Aircraft Engineering Corp.

LEMProgram, Data Management

Bethpage, New York

Attn:
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o APPLICABLE DOCUMENTS. - The following documents, of the

issue in effect as of 14 January 1963, form a part of this

section to the extent specified herein:

Document Number

N_ 200-2

MIL-S-6644A

MIL-STD-12

QCP 2.11

ME 224

MIL-STD-756

MIL-HDBK- 217

LSP-310-2

Title

NASA-PERT and Companion Cost System

Handbook dated 30 October 1962

Quality Assurance Provisions

for Space System Contractors,

dated April 1962

Specification, Equipment,

Contractor Prepared,

Instructions for the Preparation of

Abbreviations for use on Drawings

and in Technical-Type Publications

Grumman Quality Control Procedure

dated 5 February 1963

Grumman Tool Reporting Form

Reliability of Weapons Systems,

Procedure for Predictions and

Reporting Predictions of

(i0 October 1962)

Reliability Stress and Failure
Rate Data for Electronic Equipment

PS/TCA Reaction Control Subsystem,

Design Control Specification for,

dated 7 May 1963
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3.1

3.1.1

3.1.2

PROGRAM PLANNING DOCUMENT. -

A sectionalized program planning document shall be prepared

containing plans as follows:

Section I

Section II

Section III

Section IV

Section V

Section VI

Section VII

Section VIII

- Program Plan

- Facilities Plan

- Test Plan

- Manufacturing Plan

- Support Plan

- Training Plan

- Reliability Plan

- Quality Control Plan

Section I - Pro_ramPlan. - This plan shall summarize the

following:

(a) Management and organization functions.

(b) Description of controls covering costs, changes, liaison,

manufacturing, etc.

(c) Description of the product and its design, development,

and integrated functional operation.

(d) Manpower requirements for performance of the project.

(e) Summaries of each of the plans contained in Section II

through VIII.

Section II - Facilities Plan. - This plan shall cover the

complete requirements for providing and/or utilizing facil-

ities and shall identify those that are government furnished.

Manufacturing, test, storage, and all other facility require-

ments shall be described in detail, including any necessary

modifications to existing facilities. Schedules showing

required availability and modification dates, and plans for

accomplishing necessary design and construction shall be

included.
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3.1.3

3.1.4

3.1.5

Section III - Test Plan0 - This plan shall contain a general

discussion of the test program for the equipment including

topics as follows:

(c)

(d)

(e)

(f)

Definition of test article.

Purpose of test_ including category, e.g., development,

qualification, acceptance, reliability, or operational,

and test objectives.

Test facility, including name, location, and description

of support test equipment.

Test descriptions, including test set-up, general

procedures, and envirorunents.

Test constraints, stating prerequisites for specified

tests, such as "successful completion of test XYZ,"

or if none, so state.

Test schedules providing chronological chart of mile-

stones of test program.

Section IV - Manufacturing Plan. - This plan shall discuss

such items as plans, schedules, methods, controls, and

required tooling.

Section V - Support and Maintenance Plan. - The support plan

shall describe the Vendor's support of operations including,

but not limited to, the following:

(a) Description of anticipated equipment maintenance

requirements.

(b) Field engineering personnel requirements.

(c) Equipment transportation requirements.

(d) Required ground support equipment.

(e) Method of spares selection and control.

(f) Method of compliance with support manuals requirements.

(g) Packaging and storage requirements including containers.

(h) Schedule of milestone events for complete support program.
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3.1.6

3.1.7

3.1.8

Section Vl - Training Plan. - This plan shall cover training of

ground operations and maintenance personnel, and shall specify

training facilities, equipment aids, materials, manuals,

schedules, etc. The plan shall be supported by analyses of the

tasks required of each type of personnel to be trained.

Section VII - Reliability Plan. - This plan shall include but

not be limited to the requirements of Section VII and shall

describe the Vendor's program for implementing a reliability

and maintainability control program for the purpose of exer-

cising adequate control over all key operations during the design,

development, production and delivery phases of the purchase order,

and to assure that the reliability/maintainability requirements

of the applicable equipment specification are met in the delivered

product. The reliability program plan shall contain a simplified

organization chart showing the relationship of the reliability

control groups to the management, design, manufacturing, quality

control, and other pertinent groups. It shall be clearly

described how these control groups will assure that, at each

monitoring point, due consideration has been given to reliability

factors and that all provisions of this specification are complied

with. The Vendor's reliability program plan shall include plans

for training of engineering as well as manufacturing personnel.

These plans shall differentiate between necessary skills now

possessed by personnel, and those which must be developed specifi-

cally for this program. In addition the reliability program

plan shall describe the procedure for the analysis of stress-to-

failure data based on the Weibull distribution applications as

outlined in Appendix I.

Section VIII - Quality Plan. - The Vendor shall prepare a

quality plan in accordance with the provisions of paragraph

3.1 of NPC 200-2 and QCP 2.11. Quality plan format shall be

prepared in accordance with NPC 200-2 section headings.

e
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SPECIFICATIONS. -

4.1 Vendor Furnished Equipment (VFE). - The Vendor, using MIL-S-6644A

as a guide, shall prepare and submit to Grumman for approval all

component specifications required to manage the design_ fabrica-

tion and quality assurance in an efficient manner. These

specifications shall specify the detailed requirements of the

particular item_ identify the system of which it is a part, and

provide the required quality and acceptance provisions. Prior

to commencing the preparation of any of These documents_ the

Vendor shall prepare and submit to Grumman for approval a

specification tree which progresses from the Design Control

Specification (LSP-310-2) at the top to detail component require-

ments at the bottom for all related equipment.

Material_ Parts and Packaging.

Material Test Data. -The Vendor shall substantiate the selection

of all materials used in the equipment, by submittal of test

data. Tests shall be conducted under simulated service conditions

expected during the life of the unit in addition to those envir-

onmental conditions listed in Grumman Specification LSP-310-2.

4.2.2 Material Specifications. - The Vendor shall submit a list of

procurement specifications applicable to the materials used in

the manufacture of the equipment. Where a Government or industry

accepted specification is not used_ the Vendor shall submit the

manufacturer's name or numeral designation for the material.

4.2.3 Parts and Materials List. - The Vendor shall submit a complete

list of parts and materials used in fabrication of the equipment.

This list must be furnished prior to qualification test and kept

current.

4.2.4 Packaging Specification. - The Vendor shall develop and submit

to Grumman for approval a packaging specification or drawing

identifying all components and showing proposed methods of

preservation_ packaging_ marking, loading, stowing, unpacking

and handling. Characteristics of the assemblies and components

affecting packaging design shall be identified in this document

and should include_ but not be limited to, weight_ size,

fragility_ corrosion resistance, cleanliness requirements,

precautionary handling_ transport and storage requirements, and

shelf life. Preservation and packaging methods and materials

and component characteristics shall be shown in sufficient

detail and completeness to permit an evaluation of the suitabil-

ity and adequacy of the methods and materials used.
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4.2.4.1 End Item Storage Procedure. - The packaging specification shall

include storage procedures for end item(s) in accordance with

the provisions of paragraph ll.5 of NPC 200-2,
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5.2

ENGINEERING REPORTS AND DATA. -

Propellant System and Thrust Chamber Assemblies Design Report. -
The Vendor shall provide an overall design report which includes

a detailed description of the hardware being provided, including

the analysis, performance, and test data generated in establish-

ing the design of the equipment. This report shall assemble into

one definitive document all of the preliminary calculations,

study results, trade-offs, and assumptions which led to the def-

initization of the equipment. It shall also contain all the

pertinent original and derived performance data defining the

operation of the system under the full range of internal and

external conditions. The initial issuance of this report shall

be one month after purchase order date, as shown in Table I, at

which time all information available at that time shall be

included, with provisions made for later inclusion of other

applicable data. Later data shall be added to the report during

the conduct of the program. The type of information contained

in the report shall include, but not be limited to, the follow-

ing:

(a) Schematic diagram.

(b) System description.

(c) Pre-launch checkout procedures.

(d) Post-firing servicing procedure.

(e) Component design criteria.

(f) Component performance data.

(g) Thermal design and performance criteria.

(h) Off design performance consideration.

(i) System fluid dynamics analysis.

(j) Overall system performance data.

(k) Materials selection justification.

Detail Test Plano - In advance of any design verification,

reliability (see paragraph 7.1.9) and qualification test,

the Vendor shall submit in accordance with Table I, a

detailed test plan to Grumman for approval. The test plan

shall include but not be limited to the following major topics:
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5.2

5.3

(Continue d )

(a) Purpose of test. State first, second, and third order of

objectives.

(b) Name and location of test facility.

(c) Description of test article with drawings or sketches to

identify the tested part.

(d) Description of test set-up with drawings or sketches of

test fixture showing all specimen attachment points.

(e) Detailed description of test procedures and conditions

including but not limited to:

(i) Method of attaining, maintaining and testing at the

specified environmental conditions.

(2) Procedure for demonstrating the equipment's perfor-

mance for all design characteristics, before, during

and after exposure, including a statement defining

failure for the particular equipment under test.

(3) Procedure to be followed in the event a failure is

encountered.

(4) Sample data sheet.

(f) Test constraint. State prerequisites for beginning test

such as, "successful attainment of the first and second

order objectives of test XYZ," or if none, so state.

Test Reports and Data. -

Report Requirements - Summary. - Upon completion of any devel-

opment, design verification, reliability (see paragraph 7.1.9),

qualification or acceptance test, the Vendor shall submit in

accordance with Table I, a summary of test results to Grunm_n.

These reports shall contain at least the following:

(a) Statement as to whether the test item passed or failed.

(b) Description of deviations from test plan, if any.

(c) If any failures occur, anticipated remedial steps shall

be indicated.

O
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5.3 (Continued)

(d) If retest is required_ a statement of the next anticipated

test date.

(e) Certification by Grumman designated representatives as to

the proper conduct and factual accuracy of the test.

(f) Summary data sheets -

Performance limits and bench setting limits shall be

superimposed on all summary curves. Performance

limits shall be defined as the envelope of the curves

which will give the performance specified in the PTCS

Design Report. Each curve sheet or data plot shall

contain at least the following information:

i. Title (of summary)

2. Component (nomenclature).

3. Manufacturer (of component).

4. Part No. (of component).

5. Serial No. (of component).

6. Test Nos. (of original data sheets or curves

from which summary curves are plotted).

7. Date.

8. Prepared by; approved by.

9. Report No.

i0. Page No.

ii. Figure No.

12. Vendor.

13. Testing activity.

Report Requirements - Final. -

General. - Upon completion of design verification, reliability

(see paragraph 7.1.9), qualification or acceptance test, the

Vendor shall submit in accordance with Table I, a report

covering the results of test to Grumm_n for approval. Such

reports shall include at least the following major topics:

(a) Purpose of test.

(b) Reference to test plan.

(c) Concise summary of results.

(d) Description of test set-up including photos if possible.
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5.3.1.1

5.3.2

5.4

(Continued)

(e) Test procedures followed, indicating clearly and specifically

any deviation from the test plan with justification for
such deviation.

(f) Description of test article including sufficient information

on marking system to positively identify the tested part.

(g) Results of test. A detailed discussion of all results

obtained from the test, and in particular a statement show-

ing how the objectives of the test, as stated in the test

plan, have been achieved.

(h) Recommendations. A statement precisely stating the Vendor's

recommendations for the use of the tested part and for any

other action to be taken as a result of the test.

(i) Log of test. Shall contain all test program data, identi-

fication, description of procedures, and a chronological

record of all pertinent events during the test program.

The test log shall provide for the signature by a desig-
nated Grumman witness.

(j) Performance data. A complete and formal presentation of

the values and parameters described in the test plan.

Qualification Status List. - The Vendor shall prepare and

maintain a status list showing the planned and completed

qualification of each part, component, and subsystem for which

he is responsible. The basis for qualification of those parts

and components for which LEMqualification tests are not required

shall be shown. Where qualification is based on tests conducted

under the Apollo Program, the date of such testsand reference

to the detailed test reports shall be shown. The list will be

used to notify Grumman in advance of qualification tests on

L_4 subsystems or major items of equipment in order that cog-

nizant Grumman technical representatives may witness such tests

if desired. On completion of such testing, similar notification

of results shall be provided in the form of revisions to the

list which will include identification of test, date accomplished,

explanation, and certification results.

Technical Analyses. - Technical reports shall be prepared by

the Vendor as necessary to describe studies, analyses and

results of technical effort expended in fulfilling the require-

ments of this purchase order. The reports shall be prepared

at times when complete blocks of work have been accomplished

and_ if appropriate, as logical subdivisions thereof. Major

O
LEM
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5.4

5.4.1

5.4.2

(Continued)

technical areas shall not be combined in a single document but

shall be published individually. The individual reports shall

include but not be limited to such technical specialties as

thermal analyses, instrumentation system analyses, load anal-

yses, structural analyses, malfunction analyses, etc.

Structural Analysis Report. - The structural analysis report

required in paragraph 5.4 shall include at least the following

information:

(a) A criteria statement including factors of safety and

selection of critical conditions.

(b) A summary of applied loads, shock, vibration and temper-
atures.

(c) A description of analysis methods, including thermal

analysis.

(d) A Justification of materials selected.

(e) A stress analysis of internal load distribution.

(f) A determination of strength and statement of analysis

margins.

(g) A statement of operating restrictions.

Electrical Power Requirements Report. - The Vendor shall

provide an electrical power requirements report which defines

the quantity and characteristics of the electrical power

necessary to properly operate the PTCS in accordance with

the conditions defined in the Performance Specification

LSP-310-2. The report shall contain as a minimum, the data

required by paragraph 6.13.1 of MIL-STD-704, except that all

data shall be required regardless of load rating. Initial

submittal of the report shall be within two (2) months of

receipt of purchase order. The data in the report shall be

continuously monitored and updated by the Vendor and a revised

version of the report provided to Grumman within 30 days of

incorporating any change in the data. Data provided in the

initial issuance of the report shall be based upon prelimi-

nary design information. Subsequent data in the report shall

be based upon actual measurements taken from initially received

components, revised as component design progresses. Final

data shall consist of those measurements taken from that
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5.4.2

5.4.3

5.4.4

5.5

5.6

(Continued)

equipment provided for the Reaction Control Subsystem Qualifi-

cation Test. Any subsequent changes proposed in the design

of the equipment which will in any way affect the electrical

power requirement must receive the prior approval of cogni-
zant Engineering personnel at Grumman.

Instrumentation Measurement List. - Vendor shall provide an

Instrumentation Measurement List in accordance with Table I

and shall update this list. The list therein shall be based

on the information included on the RCS Instrumentation

Schematic. The list shall be prepared in accordance with
Figure i on Page E_57.

Calibration Procedure Report. - All procedures and equipment

used in calibrating the instrumentation will be documented

and submitted to Grumman for approval at least two months

prior to the start of the actual calibrations procedure.
Calibration data and curves shall be sent to Grumman within

two weeks of calibration date.

Design Information. - The Vendor shall submit preliminary

information on the design to keep Grumman technical design

groups continually and currently aware of the Vendor's

activities, philosophy_ approaches, solutions, and design
evaluations. The Vendor shall submit this information at

such intervals that Grumman is kept abreast of the Vendor's

effort. Additional information shall be submitted as

requested by Grumman.

Drawings. - The Vendor shall submit to Grumman a complete

up-to-date set of drawings, associated data and all revisions

thereto, completely defining the Vendor's item(s) and its

components. For the purpose of this requirement_ associated

data is defined as all data referenced on drawings where

such data is not requested elsewhere in this document. These

drawings and associated data shall be prepared using the

Vendor's internal systems and shall conform to high quality

commercial standards. The drawings and data shall be submitted

in reproducible form. For the purpose of this requirement, a

reproducible is defined as a diazo sepia or equivalent. The

intended use of these drawings and data is for surveillance,

information, and design review and is classified Ty!0e II

documentation. In addition to the foregoing, certain selected

drawings, such as major assemblies, sectional views_ instal-

lation views, etc., will be classified Type I documentation and

must be submitted to Grumman for approval prior to release.



LVR-310-2 E-14

5.6

5.6 .i

5-6.2

5.6.2.1

(Continued)

To establish those drawings to be classified Type I, the Vendor

is to prepare an&submit a drawing numbering tree showing draw-

ing titles and numbers to be assigned.

Drawings - Special Test and Special Handling Equipment. - The

requirements of paragraph 5.6 also apply to special test and

special handling equipment.

Drawing Revisions. - Class I revisions, as defined below, shall

not be incorporated in the design unless the Vendor receives

prior approval from Grtmm_n. For Class II revisions, as defined

below, the Vendor shall maintain and submit a list of all such

revisions. This list shall identify revised items and shall

include a brief description of the revision. All revisions

(Class I and Class II) shall be outlined on the drawing(s) and

resubmitted to Grumman as soon as practicable.

Class I Revisions - Definition of. - All proposed engineering

changes in accepted and/or unaccepted complete articles, assem-

blies, subassemblies or parts shall be designated as proposed

Class I changes in design whenever one or more of the following

is affected:

(a) Purchase order specification requirements.

(b) Purchase order cost/fee, weight, guarantees, or delivery

schedule.

(c) Performance, stability, reliability, durability or

maintainability.

(d) Interchangeability of complete article, assembly or compo-

nent thereof.

(e) Safety.

(f) Electrical interference to communications-electronic

equipment or electromagnetic radiation hazards.

(g) GFE/Support Equipment.

(h) Preset adjustments or preset schedules to the extent

that (i) new identification must be assigned, or (2)

operating limits are affected.

m
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5.6.2.2

5.6.3

5.6.4

5.7

5.7.1

5.7.2

Class II Revisions - Definition of. - All other engineering

changes shall be designated as a Class II change. Class II

changes shall not invoke changes in part numbers of a procur-

able part.

Drawing s Specification and Documentation List. - The Vendor

shall provide to Grumman a drawing, specification, and docu-

mentation list which presents all assigned numbers, titles,

release dates, effectivities, and a brief description of each

entry. The entries for drawings and drawing changes shall

include the next assembly numbers and next assembly titles.
Periodic revisions shall be cumulative with all additions

coded in a merged list and also printed separately in the

front of the list. The list shall cover all documentation

submitted to the Vendor by his subcontracts in a separate
section for each of his subcontractors.

Drawing s Specification and Documentation List Special Test

and Handling Equipment. - A separate list, not a part of that

furnished under the requirements above, shall be provided for

special test and special handling equipment. This list is to

be similar in format to that furnished in compliance with the
above.

Special Tooling/Special Test and Special Handling Equipment

Report. -

Special Tooling Report. - After delivery of the first unit(s)

of supplies called for in this purchase order, Vendor shall

submit to Grumman in accordance with Table I, a list of tools

per Manufacturing Engineering Form 224 and completed as of

the delivery of the first unit, detailing the quantity, the

description, tool number and the individual cost (reasonably

estimated if necessary) of each tool together with the part
number for which it is used.

Quarterly Special Tooling Report. - Vendor shall submit in

accordance with Table I, a similar list of tools which have

been completed since the submission of the previous list.

If there are no additional completed tools to report at the

date of quarterly submission, a statement to that effect

will be submitted. The completion invoice shall be accom-

panied by a list of any tools completed and not previously

reported.

O
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5.7.3

5.8

5.9

5.10

Special Test and Special Handling Equipment Report. - A list of

"Lo-Value" special test and special handling equipment (items

less than $5000) shall be submitted in accordance with Table I,

using Grumman Form X21 (instructions to be furnished). "Hi-

Value" equipment (items greater than $5000) shall be submitted in

accordance with Table I, on Grumm_n Form X20. These forms shall

be updated as more detailed information is available, but not

less than quarterly. "Hi-Value" items shall be further described

by sketches and/or photographs. The form will include provisions

for reporting completion status of special test and special

handling equipment and shall accompany invoices for same.

Test Data and Reports. - Data and reports on all required tests

not otherwise provided for herein, which are required of the

Vendor, shall be prepared by the Vendor.

Spares Planning Requirement. - To be determined.

Monthly Weights/Status Reports. - These reports shall be submit-

ted as part of the requirements of paragraph 8.1, and shall

include maximum weight, changes, reasons for changes, past status
and current status. A detail breakdown of the current weight

shall indicate that the status of each component is either esti-

mated, calculated or actual. The format used shall be as approved

by Grumman. In addition_ the following data shall also be

included in the report:

(a) The center of gravity of all components shall be noted

within + .i inch and the reference axis system shall be

designated.

(b) The moments and products of inertia of all components

about the component c.g. shall be noted with respect to

their own geometric axes.

(c) Potential weight changes shall be listed separately with

brief notes on magnitude, reason for change and other

pertinent information. This listing is for trending

purposes and should point up areas of possible growth or

reduction for which data or requirements are presently

too vague for definite appraisal.
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

QUALITY REPORTS AND DATA. - The following reports and data, as

applicable, shall be prepared in accordance with Grumman Quality

Control Procedures QCP 2.11, and/or NPC 200-2.

Acceptance Test Data Sheets. - Data sheets showing the results

of acceptance tests performed by the Vendor shall be prepared.

A copy of data sheets for all acceptance tests conducted on

complete systems shall accompany the particular system whether

the test is conducted at the Vendor or his subcontractor's

plant.

Special Sampling Plan; Application of Sampling. - The Vendor

shall provide special sampling plans; application of sampling,

in accordance with the provisions of paragraph 12.3 of

NPC 200-2 as supplemented by QCP 2.11 or QCP 2.12.

Results of Special Measuring and Test Equipment Evaluation. -

The Vendor shall provide results of special measuring and test

equipment evaluation in accordance with the provisions of
paragraph 9.4 of NPC 200-2.

Monthly Quality Status Report. - The Vendor shall provide a

monthly quality status report in accordance with the provisions

of paragraph 14.2 of NPC 200-2. This report shall be included

as part of the requirement of paragraph 8.1, Monthly Progress

Report.

Quarterly Summaries of Quality Control Performance Audits. -

The Vendor shall provide quarterly summaries of quality

performance audits in accordance with the provisions of para-

graph 15.2 of NPC 200-2.

Test and Inspection Procedures. - The Vendor shall provide

test and inspection procedures in accordance with the provisions

of paragraph 7.3.1 of NPC 200-2.

Process Control Procedures. The Vendor shall provide process

control procedures in accordance with provisions of paragraph
7.5.4 of NPC 200-2.

End Item Test Plan and Test and Inspection Procedures. - The

Vendor shall provide for qualification and deliverable hard-

ware, an end item test plan in accordance with the provisions

of paragraph 7.4.2 of NPC 200-2 and end item test and inspec-

tion procedures in accordance with provisions of paragraph

7.4.2.2 of NPC 200-2.
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6.9

6.10

6. ii

End Item Narrative Report. - The Vendor shall prepare end item

narrative report in accordance with the provisions of paragraph

14.2.4 of NPC 200-2. Where any of these provisions are ade-

quately covered by other documentation required by this VR 3 a

copy shall be included as part of this report. End item narrative

report shall be submitted to Grumman with each end item.

Material Review. - The Vendor shall provide_ as required_ material

review documentation in accordance with the provisions of

QCP 2. ii.

Configuration Control Procedures. - The Vendor shall provide

procedures for configuration control in accordance with the

provisions of QCP 2.11. Procedures shall also include the

Vendor system for identification and traceability in accor-

dance with the provisions of paragraph 4.4 and 5.7 of

NPC 200-2.
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7.1.1

7.1.2

7.1.3

RELIABILITY REPORTS AND DATA. -

Documentation is required to be furnished by the Vendor to

Grumman in order to provide a permanent record which justifies

the design and fabrication of the equipment under development

from the reliability control view-point. Reports shall be

submitted in accordance with the requirements contained herein
and Table I.

Limited Life Items. - Accurate operating logs shall be maintained

on parts and equipment containing parts with limited life char-

acteristics and these logs must be submitted with the equipment.

Reliability Report. - This report shall be submitted to Grumman

for approval and shall contain preliminary information as out-

lined below. ( A d_£_ copy ol _ne report small be submitted to

Grumman in accordance with Table I.) It shall include the
following:

(a) Initial Reliability Apportionment of the detail

specification requirement for the equipment and

its various components.

(b) Reliability estimates of the equipment, including the

preliminary Parts & Components Reliability Data List.

(c) Preliminary Failure Effect Analysis consistent with

the status of the design effort.

Circuit Analysis. - Where applicable, an analysis shall be

conducted during the design phase to assure optimum appli-

cation of component parts. The analysis shall at least

indicate the following data for each part used in each circuit

or subassembly of the equipment: (Reference paragraph 7.1.6.1)

(a) Part performance ratings at the application environment.

(b) Loadings.

(c) Environmental conditions expected.

(d) Derating factors at the given environmental conditions.

(e) Expected failure rates at the given environmental

conditions and derating factors.

(f) Symptoms and consequences of the mode of failure on

the circuit and the mission capability of the system.

O
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7.1.3

7.1.4

7.1.4.1

7.1.4.2

(Continued)

(g) Compensating provisions inherent in the design or

alternate operating modes.

(h) Probability of occurrence of each circuit mode of

failure based on the summation of the contributing

component part failure rates.

The analysis shallascertain that all component parts and modules

used in more than one application are allotted a location code

(part reference designator) on the applicable drawing or schematic

diagram. All such drawing and diagrams shall be reviewed and

signed by the appropriate circuit analyst prior to their initial

release, and prior to subsequent issues following design revisions.

Every effort should be made to design interchangeable modules or

building blocks for various pieces of equipment to facilitate

maintainability. Where electrical circuits, mechanical parts or

assemblies are developed as interchangeable building blocks for

equipment the analysis shall be conducted at the environments and

stresses of the block in its most critical use. The data may then

be applied for all building blocks in the design for the purpose

of reliability estimation.

Reliability Status Reports. - A report of the status of the

reliability effort shall be submitted to Grumman in accordance

with Table I. The report shall include information derived from

the following:

Reliability Apportionment. - As a method of approach towards

achieving the overall reliability requirement, the equipment

reliability shall be apportioned among the various components

on the basis of their relative complexity and relative importance

to the successful operation of the equipment as indicated by the

failure effect analysis. This initial apportionment shall be

refined as the design progresses to reflect mission times,

redundancy applications, multi-model concepts and other factors.

The apportioned requirements shall be maintained up-to-date

throughout the program in order to provide definitive design and

test objectives for the hardware at all levels of assembly. All

deviations from the initial apportionment shall be explained and

noted in the Reliability Status Report.

Reliability Estimates. - All phases of the design effort shall be

monitored and up-to-date estimates of the reliability of all

items of equipment and components shall be maintained. Reli-

ability estimates shall be prepared in accordance with the pro-

cedures established in MIL-STD-756(WEPS). Reliability estimates

for non-electrical equipment or components shall be based on
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7.1.4.2 (Continued)

failure rates subject to Grummanapproval. The periodic status
reports shall comparethe reliability estimates with the appor-
tioned reliability requirements, and point out anticipated or
potential trouble areas. Estimates shall be presented in such
a manner that the estimate for the overall equipment, or any of
its components, subassemblies, or piece-parts maybe readily
identified. Estimates shall not be performed on a functional
basis unless specifically requested by Grumman.

Failure Reports and Analyses. -

Failure Reports. - Failure reports shall be submitted for all

failures occurring during qualifications, acceptance, reli-

ability, and developmental tests conducted by the Vendor.

Reportin 6 Forms. - Failure reports shall be made on forms to
be supplied by Grumman or on an equivalent Vendor form approved

by Grumman. As a minimum, the forms shall provide the following

information, as applicable:

(i) Report Number.

(2) Reporting Activity (Name of Vendor or Supplier).

(3) System Type, Model Number.

(4) System Serial Number.

(5) Equipment Type, Model Designation; Model Number.

(6) Equipment Serial Number.

(7) Component or Major Assembly.

(a) Name

(b) Part Number

(c) Serial Number

(d) Manufacturer

(8) Subassembly or Module

(a) Name
(b) Part Number

(c) Serial Number

(d) Manufacturer

(e) Part Reference Designator
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7.1.5.1 (Continued)

(9) Failed Part/Item

(a) Name
(b) Part Number
(c) Serial Number
(d) Manufacturer
(e) Reference Designator

(lO) Date of Failure.

(ll) Time on Failed Part/Item.

(12)

(13)

(14)

(16)

(a) Indicate time in hours and tenths.

(b) Indicate number of cycles or actuations if applicable.

Name of test or other operation during which trouble was
discovered.

Description of trouble - include physical and functional

condition of failed item or assembly.

Failure Cause.

Failure Classification.

Disposition of Failed Subassembly/Module.

Repair Action on Failed Subassembly/Module.

(a) Brief description of repair action. Indicate

whether repair involves adjustment only, or

whether replacement of parts is required.

(b) Condition of failed parts (repairable or scrap).

(c) Manufacturer's name, part number and serial

number for each part replaced.

(d) Disposition of repaired item or assembly.

(e) Repair facility (where located).

(f) Repair time in hours and tenths.

(g) Man-hours to repair, hours and tenths.
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7.1.5.2 Analysis of Failures. - Submit as appendices to the

Reliability Status Reports. Each analysis shall be completed

subsequent to the date of failure, and the analysis report

submitted in accordance with Table I. All failures reported

shall be analyzed to determine the cause-_-failure classification,

and corrective action required. Consideration shall be given to

all applicable methods of failure diagnosis, including analysis

studies_ tests, x-ray, dissection, chemical analysis, etc.

Results of the analysis of development test failures shall be

submitted to Grumman as appendices to the reports. Analyses of

failures occuring during qualification and acceptance tests

shall be conducted immediately, and the results submitted to

Grumman in accordance with Table I. The analysis results shall

include, but not necessarily be limited to the following:

(_ _._i .... _ ......

(b) Failure Cause.

(c) Effect of failure on major component, equipment, and

subsystem, including any secondary failures caused by

the initial# or primary failure. Revise as required

failure-effect analysis Table II.

(d) Corrective action taken or contemplated, and effective
date.

(e) Corrective action verification test plan.

Parts and Components Reliability Data List. -

Reliability Data List. - Submit in accordance with Table I.

The list shall be updated and all changes and additions shall

be submitted with the status report. As a minimum the Data

List shall include all data indicated on Table III. It is

not the intent of Grun_uan to dictate changes to the normal

internal procedures of Vendors, however, the scope of the

overall program and the number of different Vendors involved

makes the use of some standardized forms essential for effi-

cient control by Grumman. The upper section of Table III is

the required configuration. The lower section configuration

is at the option of the Vendor provided all information is

included. The format shall be ii X 17 inches in size.

Additional data may be included at the option of the Vendor.

NOTE: Since the indicated columheadings & codes may not

be appropriate for all equipment, they may be changed as

necessary at the option of the Vendor so long as the intent

of the report is not altered. The following is an expla-

nation of data required in each column of the list:

O
r'L _TM'Yi
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7.i.6.1 (Continued)

(i) Numerical designation of an item of the particular list.

(2) Reference designation. Schematic designation of the

item - R, 101C-121, etc.

(3) Description. All data necessary to describe the part

or component such as title, value (ohms, capacitance,

flow rate, pressure, etc.). Any special data such as

quad configuration or reference to other documents may

be made in this column.

(4) Component or part number may be Vendor or military number.

(5) Procurement specification. The applicable military or

Vendor specification must be shown in this column.

(6) Insert the name of the manufacturer.

(F) Show total quantity of item used in this particular

circuit or subassembly as applicable. (Diodes, valves,

soldered or welded connections, etc.).

(8) Show duty cycle if applicable. The failure rate for

many items such as relays, valves, and solenoids whose

normal function is cyclic in nature, may be affected

by the frequency of operation rather than time. Cycles

may then be converted to failure rates based on total

number of expected cycles.

(9) Application temperature is the maximum estimated,

calculated or measured temperature in degrees centigrade.

This should be updated as design and development progresses.

(i0) Rates stress (volts, watts, current, pressure, pounds,

etc.) is the maximum rating of the part at the application

temperature. Show stress which is most critical to part

failure.

(Ii) Application stress is the actual maximum applied stress

in the particular circuit at the application temperature.

(12)

(13)

Stress ratio is based on data in column i0 and Ii.

Failure rate shall be indicated in failures/106 hours.

Failure rate shall be preceded by a code letter keyed to

failure rate source shown in the lower left hand block of

the sheet. Code A and B shall be used for sources
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7.i.6.1

7.1.7

7.1.7.i

(13) (Continued)

indicated. Other codes to be addedby Vendor as applicable.
Connections shall be included in addition to parts and
components.

(14) Failure effects indicated are intended to aid in performing
the Failure Effect Analysis. The code at each column head-
ing is:

0 - OpenType Failures

S - Short or Closed Type Failures

D - Degradedor Drift Type Failures

Failures shall be classified as follows and the applicable class-
ification number inserted for each item under the failure mode
indicated:

Class A - Equipment or circuit inoperative or degraded to the
extent that it will no longer perform its intended
function.

Class B - Equipment or circuit slightly degraded (the circuit
will function but possibly not within required
tolerance limits).

Class C - Nuisance type failure. No apparent degradation
in performance.

Failure Effect and Failure Mode Prediction Analysis Report. -

A report shall be submitted toGrumman containing the complete

details of the failure effect analysis. The report shall also

include the results of any tests which may have been performed

to verify, in doubtful cases, the consequences of the assumed

failure. Report updating shall consider all test failures and

effect on performance.

Failure Effect Analysis. - An analysis of all conceivable

failures and their effects on the mission capability of the

system shall be conducted during the design phase to uncover

critical reliability areas and direct appropriate engineering

attention to them. In the early phases of design, the analysis

shall consider the consequences of failures at higher levels

of assembly. In the later design phases, the analysis shall

become progressively more detailed and ultimately shall be con-

ducted at the circuit level for electronic equipment and the

piece part level (i.e._ valve_ gyro_ bellcrank_ etc.) for
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7.1.7.1 (Continued)

non-electronic equipment. A complete failure-effect analysis
shall be performed on each design and change to that design.
A review of all failures during all tests shall be conducted
monthly (if f-_lures have occurred) and an evaluation of the
effects of these failures, as comparedto previously assumed
effects, on equipment performance shall be made. The failure-
effect analysis shall be revised if actual failure effects do
not confirm assumedeffects. The failure-effect analysis shall
use the format shownas Table II and shall include the following:

(a) Block Diagram - Functional block and sequencing diagrams

shall be used to define the operation of the subsystem

and functional group of circuits or components. The

design output requirements for each functional block

shall be indicated.

(b) Item Number - This is the number assigned to each failure

of each block in the block diagram for numerical identi-

fication.

(c) Assumed Failures - It shall be assumed that each functional

block shall fail in turn. A systematic procedure shall be

followed, where for each block, each output signal shall

be assumed to fail in its most critical position or most

adverse condition, both singly and in combination with

other possible failures resulting in a critical condition.

Any condition where the output does not meet the design

output requirements shall be considered a failure. The

systematic procedure shall assure that all conceivable

failure modes, at the circuit level and higher, considering

all anticipated environmental and operating stresses, shall

be considered.

(d) Possible Cause - This is a brief description of the cause

of each failure. Examples are: shorted components, plugged

or leaky components, open circuited components, or struc-

tural failure. (Identify components or parts).

(e) Effects and Consequences - Effects and consequences of each

failure on the next higher level of assembly and on the

mission capability of the system.

(f) Method Detection. - The method or means by which the failure

would first become apparent.
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7.1.7.1 (Continued)

(g) Compensating Provisions - Compensating provisions inherent

in the design or alternate operating modes. This section

shall include any corrective action, either automatic or

required by an operator of the equipment, the results of

that action, and an indication of the resulting degree of
equipment degradation.

(h) Remarks - Any statement which would augment or clarify

information of the preceding coTumns may be provided.

(i) Probability of Failure - A numerical value denoting the

likelihood that the assumed failure could be experienced.

Safety margins between strengths and stresses and derating

factors at pertinent temperatures shall also be indicated,

as appropriate. These factors shall be based on circuit

and stress analyses which include determining applied

environmental, mechanical, dynamic, and electrical loads,

strength of materials, and load distribution.

(J) Failure Classification - Failure classifications separate

the assumed failures into categories for the purpose of

providing a comparative key to the gravity of the failure.
Failures shall be classified as follows:

CLASS I - Equipment or component inoperative or degraded

to the point where it can no longer perform its intended
function.

CLASS II - Same as Class I except that failure can be

detected and corrective action taken by the crew while

in flight. Corrective action may be by adjustment of

equipment where such adjustments are provided, replacement

of failed item where spares are provided, or by complete

bypass of the failed item functlonby crew using other

modes of operation. Failures falling in this category

must be fully explained.

CLASS III- Equipment or component slightly degraded o

will function and perform its intended purpose but

possibly not within specified limits. These failures

are not catastrophic in nature.

CLASS IV - Equipment or component not noticeably

affected_ nuisance type failures.

Combined consideration of the probability of occurrence

with the gravity of the assumed failure will help

O
LEM
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7.1.7.1

7.1.7.2

7.1.8

7.1.8.1

(j) (Continued)

establish engineering priority criteria for evaluating

the failures in subsequent test activities, and for

consideration of equipment redesign in critical areas.

Failure Mode Prediction Analysis. - An analysis indicating the

anticipated modes of failure that would occur during the required

stress-to-failure reliability assurance tests shall be conducted

during the design phase in conjunction with the failure effect

analysis. Each mode of failure shall be related to the environ-

ment(s) at which failure is anticipated. Where practical, the

prediction analysis shall state the margin above the reliability

boundary for the failure mode or modes predicted. The analysis

need not consider environments above the stress-to-failure test

levels.

Maintainability Analysis Report. - The Vendor shall submit a

report containing the results of the maintenance engineering

analysis. All scheduled and unscheduled upkeep and rework

tasks necessary to maintain the equipment at maximum readiness

throughout its service life shall be identified. The report
shall include a trouble detection and isolation analysis and

classify all possible failures with regard to whether or not

they must be repaired prior to the next phase of the mission.

Maintainability Analysis. - An analysis shall be conducted to

determine which components will and which will not require

maintenance during the life of the equipment, and every effort

shall be made to design as many components as possible such

that no maintenance will be required. Maintenance diagrams

shall depict the physical location of the various parts, sub-

assemblies, and units on the equipment, as well as show their

schematic relationship to each other. This will allow main-

tenance personnel to readily associate the schematic diagram

with the hardware. The diagrams shall be designed for ease of

comprehension and use by technicians with a minimum of training

and experience. The drawing format and size shall be suited

for the task under anticipated environmental maintenance con-

ditions. In addition, the diagram shall be designed to lead

the maintenance technician through the necessary steps to test

his equipment, to detect troubles, to isolate malfunctioning

components, and to perform the repair action. Primary and

secondary test points shall be uniquely marked. Waveforms,

voltages, pressures, and other data expected at these points
should be illustrated. The maintenance diagram shall tell the

maintenance man where he should take measurements and what he

should observe at the selected points. Equipment which requires

periodic inspection, adjustments and other maintenance must be
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7.1.8.1 (Continued)

placed in the most accessible locations along with equipment
having high failure rates. Whenevermaintenance is necessary
during the life of the equipment, the procedure for trouble
detection, trouble isolation and repair shall be developed con-
currently with the design, and the basic concepts shall be
presented in the maintainability analysis. The analysis shall
distinguish between maintenance during storage, test, on launch
pad, and that which can be accomplished by the crew during the
mission. Wheneverfeasible, trouble detection and isolation
shall be automated compatible with economic considerations. A
schedule for replacement of limited life items and Vendor recom-
mendations for spares during the mission shall be included in the
maintainability analysis. The product shall be designed for ease
and safety of mai_enai1_. H_a_nEngineering an_ sa1"etypre-
cautions shall be duly considered, and maintenance procedures
which tend to cause people to makecostly errors shall be avoided.
Consideration shallbe given to available skill levels of service
personnel, to the configuration of the equipment as it appears to
maintenance personnel in the field, and to the availability of
spare parts, special tools, and facilities under operational
conditions.

Reliability Assurance Test. -

Reliability Assurance Test Plan. - The Vendor shall submit a

test plan for Reliability Assurance Tests, (see paragraph 5.2 for

instructions). This plan shall include, but not be limited to:

(a) The test conditions selected for the reliability boundary

and the method of application.

(b) The applicable "mission time" for the test.

(c) The critical stresses chosen for stress testing to failure

and the reasons for the selection.

(d) The maximum practical test level and the increments (% above

reliability boundary) chosen for the stress test to failure.

(e) The predicted failure mode (as per paragraph 7.1.7.2).

(f) The analysis techniques to be employed to show compliance

with paragraph 4 of the Grumman Design Control Specification

LSP-310-2.
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7.1.9.2 Reliability Assurance Test Report. - A report shall be sub-

mitted to Grumman reporting t_e results of the Reliability

Assurance Test. This test report shall be submitted with the

Qualification Test Plan for the equipment. The test report

shall correlate the results of the Failure Mode Prediction

Analysis (paragraph 7.1.7.2) with the results of this test.

Modes of failure with margins below those predicted in the

analysis, or modes of failure occurring that were not predicted

shall be explained in detail, (see paragraph 5.3 for instructions).
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8.2

8.3

8.4

PROGRESS AND STATUS REPORTS. -

Monthly Progress Report. - This report shall be prepared as out-

lined below. The Vendor shall submit in accordance with Table I,

separate progress reports of all work accomplished during each

month of purchase order performance. Reports shall be in narrative

form, and brief and informal in content. Reports shall include:

(i) A quantitative description of over-all progress; (ii) An

indication of any current problem which may impede performance,

and proposed corrective action; and (iii) A discussion of the work

to be performed during the next monthly reporting period.

Study Summary Report. - The Vendor shall submit in accordance

with Table I, a summary of study activities currently being

accomplished by the Vendor and his subcontractors. Such summaries

shall be in tabular form. _umm_s sh_!! include the following

information for each study being performed: (a) A description

of the study activity and its relationship to the Statement of

Work objectives; (b) The 'level of effort' man-hours expended

prior to the date of the report and the 'level of effort' man-hours

projected for completion of the study; (c) The number of overtime

hours, if any, being expended on the study.

Materials Report. - The Vendor shall furnish to Grumman in

accordance with Table I, a separate technical report, describing

in summary form those tests, experiments, developments, studies,

and other efforts of the Vendor called for or required under this

purchase order relating to materials and their processing for use

in fulfilling the technical requirements of this purchase order,

which are either conducted or planned during the six-month or

final period of this purchase order to be covered by the report.

Such technical reports shall include not only positive results,

but also negative results which the Vendor considers significant

to record, i.e., discarded efforts, unsuccessful tests, experi-

ments, or developments. If no such tests, experiments, develop-

ments, studies, or other efforts are conducted or planned during

any six-month or final period, the Vendor shall so notify Grumman

in writing in lieu of furnishing the technical report.

Final Report. - The Vendor shall submit in accordance with

Table I, a final report which documents and summarizes the

results of the entire purchase order effort including recom-

mendations and conclusions based on the experience and results

obtained. The final report shall include tables, drafts, diagrams,

curves, sketches, photographs and drawings in sufficient detail

to comprehensively explain the results achieved under the purchase

order.

O
LEM
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8.5

8.6

PERT Requirements. - The Vendor will be required to use PERT

(Program Evaluation and Review Technique) in a manner generally

in conformance with that specified by the NASA PERT and Com-

panion Cost System Handbook dated 30 October 1962, herein

incorporated by reference. The Vendor shall prepare and main-

tain PERT networks as required to describe adequately the work

he proposes to do. Networks shall show interface information

between the Vendor and Grumman and any other organization or

function. The updating is required on the 1st and 15th of

every month. Network graphics are at the discretion of the

Vendor. No particular computer program is mandatory although

Grumman can supply a program if necessary and any other tech-

nical assistance which may be necessary to implement a PERT

capability if none presently exists in the Vendor's organi-

zation. The mechanics of the updating will be as mutually

agreed upon between the Vendor and Grumman; this may be via

IBM transceiver, TWX, mailed punchcards or tape, or keypunch

input. Analysis reports will be required at Grumman within

three working days of network update. Upon completion of the

PERT networks, Grumman will be provided with lists which will

show the correlation between PERT activities and the major

components and sub-items as applicable.

Cost Reporting and Control Requirements. -

(a) The completed Forms 533 Modified will be submitted in

accordance with the Cost Package Instructions for the

following:

(i) The total program.

(2) For each of the major items of the original pro-

posal.

(b) Also required 3 a duplicate copy of accounting tabulation
summaries of the actual incurred costs for each of the

sub-items or tasks originally proposed on the appropriate

supporting Task Description/Direct Cost Form 533A.

(c) In the event that the projected costs of a major item is

adjusted from the original submittal on Form 533 Modified,

a completely revised set of supporting Task Description/

Direct Cost Estimate Form 533A are to be furnished for the

sub-items or tasks where applicable.

(d) The Vendor will be required to accumulate and control

costs for the same levels as were submitted in the

original proposal, by the major items (proposed Form 533

Modified) and Task sub-items (proposed on supporting Task

Description/Direct Cost Estimate Forms 533A). Said
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8.7

(d) (Continued)

accountability and control should be maintained and be

available for review at the discretion of Grumman.

(e) The Vendor shall forward notification of government

audit approvals of revised direct labor, overhead,

G and A, and other indirect rates and projection

schedules, for the duration of the program.

Graphical Summary Reports. - The Vendor shall submit quarterly

a graphical actual cost/budgetary cost summary for the pur-

chase order, including all commitments, and a graphical actual

manpower/budgeted manpower summary for the purchase order

(direct and indirect) for engineering, tooling, manufacturing

quality and test manhours. Actual data shall be used to the

end of the reporting period and forecast data shall be used

from that point in time to purchase order completion. The

graphical reports shall be submitted to Grumman in accordance

with Table I. These data shall be consistent with any related
Form533 Modified data.

O
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9.2

9.2.1

9.2.2

9.2.2.1

9.2.2.2

PHOTOGRAPHY. -

Engineering Photography. - The Vendor shall accomplish and

submit engineering photography for the primary purpose of pro-

viding a permanent visual record to be used as raw data, similar

to information obtained on telemetry-tape, oscillographs, etc.

in the analysis and determination of specific test results.

This coverage will include sequential, high-speed, and time

lapse photography, in addition to any normal frame-rate coverage.

Documentary Photography. - The Vendor shall provide documentary

photography in accordance with the following:

Objective. - The objective of documentary photography is to

satisfy a Grumman need for documentation and reporting of

Vendor progress. The still and motion picture coverage thus

obtained will be used for purposes of LEMprogramevaluation

and management analysis, written report backup, and the pre-

paration of training, orientation, and briefing films. Other

uses include legal, historical and the fulfillment of various

information services requirements.

Standardization. - For purposes of compatibility and in the

interest of economy in motion picture production, all phases

of actual _ filming by the Vendors shall be coordinated with

the Motion Picture Section of Grumman.

Motion Picture Photography. - Motion picture photography shall

be 16-mm. exposed at 24 frames per second. Any exception must

be specifically authorized by Grumman. For normal motion picture

photography, Eastman Ektachrome commercial type 7255, or equivalent,

is recommended. When light conditions prevent the use of this

film, Ektachrome ER type 7257 (daylight), or Ektachrome ER type

7258 (tungsten), or equivalent, may be used. These high speed

emulsions (ASA 160-120) should be used only when absolutely

necessary, as some quality losses result in duplication. Black

and white film and other frame-rates may be used in instances

where the compatibility of the color film or the normal frame-

rate would be detrimental to the accomplishment of specialized

photographic coverage, such as aerial, engineering sequential,

and time measurement photography.

Still Photography. - As a general rule, still photography shall

be accomplished on 4 x 5 inch black and white film. 4 x 5 nega-

tive or reversible color film should be used in those instances

where it is deemed essential to record and present the subject

matter distinctly and accurately and for significant highlight

events such as major tests, major delivery milestones, mock-ups,

etc. The original camera raw stock film shall be of a type
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9.2.2.2

9.2.3

9.2.3.1.2

9.2.3.2.1.1

9.2.3.2.1.2

(Continued)

determined by the Vendor to be best suited to the recording
objective under the prevailing environmental conditions of
each photographic assignment.

Specifications. - Authenticity shall be adhered to in all

photographic documentation required herein. Similar scene_

from another activity, even though differences are minute,

shall not be substituted for the activity being photographed.

Activities shall not be staged or faked without specific

requirements for this type of photography and any records or

logs shall indicate the status of authenticity.

Motion Picture Specifications. -

Original film delivered under this purchase order shall not be

projected prior to delivery to Grumman, and shall not be cut

except to eliminate waste film caused by camera failure or

faulty photographic techniques (gross over or under exposure,

over or under development, out of focus, etc.) which result in

qualitatively unsatisfactory film. Unusable heads and tails of

scenes and unselected takes shall be destroyed by the Vendor.

All original camera film footage shall be slated whenever

possible. Slate information shall include, as appropriate:

Vendor identification, project number and/or name; purchase

order number, security classification, date photographed, scene

and take number. Three (3) copies of caption information des-

cribing the action involved in each scene and the significance

of the sequences of which the individual scene is a part shall be

forwarded with all original film footage delivered to Grumman.

All individual reels of classified film footage shall bear head

and tail security classification leaders.

Still Picture Specifications. -

The following data shall be lettered in ink on the clear margin

of each original negative or color transparency on the acetate

side starting from the left: negative number, date, Vendor,

purchase order number, and classification.

The negative number: This shall be the Vendor's own

numbering system for reference purposes.

The date shall consist of numerals for the data of the

month, followed by the abbreviated name of the month_

followed by the last two digits of the calendar year.
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9.2.3.2.1.3

9.2.3.2.1.4

9.2.3.2.1.5

9.2.3.2.2

9.2.3.2.3

9.2.3.2.4

9.2.4

The Vendor's nameshall be abbreviated and follow the
date of the photograph.

The appropriate contract symbol beginning with the
letters NASshall follow the Vendor's name. The purchase
order number, if applicable, shall also be included.

If the photograph is classified, the classification shall
follow the Vendor's name.

A typical negative marking would be as follows: 120/14
Jul 62/Grumman/NAS9-999/Vendor's name/P.0. 3S2V2/Confidential.

Each negative or color equivalent shall be placed in a
separate negative preserver. A contact print of the negative
shall be attached to the front of the preserver (to insure
minimumhandling of the negative). The negative identification
data shall be marked on the preserver starting in the top left
front corner. In addition, the preserver shall be conspicuously
marked with the proper classification in accordance with DOD
Industrial Security Manual, Section II, Handling of Classified
Information.

A written caption shall be prepared in three (3) copies for
each negative produced which must include the who, what, when,
where, and why type of data, as well as other pertinent facts
including the specific date the photograph was taken. If nick-
namesare used, their meaning must be explained. The caption
shall be typed double-spaced on a sheet of paper and maybe
placed either inside the negative preserver or attached to the
back thereof.

The negative identification data specified above shall be repro-
duced on all prints made. This reproduction maybe accomplished
by any meansavailable which will insure a permanent record of
the identification data on each print, such as: photographic
reproduction through the negative; by typing, waterproof ink
lettering, ditto, or rubber stamp. In addition to the identifi-
cation data, the front of each classified print shall be stamped
with the appropriate classification (in the white border) at the
top and bottom and on the back.

Requirements. - All photography specified herein shall be in a

quantity sufficient to accomplish the objectives specified in

Paragraph 9.2.1 above.
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9.2.4.1

9.2.4.1.1

9.2.4.1.2

9.2.4.1.3

9.2.4.2

Motion Picture Requirements. - Vendor shall prepare written

information describing the activities and items shown in the

film footage required herein. Three (3) copies of such infor-

mation shall accompany each shipment of film. Also, two (2)

prints of all original film, matching frame for frame, shall

be prepared to accompany delivery of all photographic require-
ments herein.

Routine Coverage. - Vendor shall accomplish on a continuing

basis motion picture coverage of all significant highlight

events as they occur. This coverage shall include the

unsuccessful and unfavorable events as well as those represent-

ing positive activity and progress.

Film Clips. - The Vendor shall accomplish motion picture

_overage as required for the preparation of film clips as

directed by Grumman. Subject matter of this film footage will

include coverage of special happenings such as mock-ups, test

activities, and other events which depict the program progress

and status. Footage suitable for use in the various Grumman

film reports must portray a complete story of a specific research

and development event, phase, or activity. The photographic

coverage shall include a variety of scenes of the reported items

of event, i.e., establishing shots, medium shots, close-ups, and

cutaways, to assist the Grumman film editor in telling the

story. The film footage shall consist of full length, unedited,

untitled, silent scenes of sufficient length to provide a total

of from five (5) to ten (i0) minutes running time as received

from the Vendor.

Special Film Requirements. - The production of briefing,

concept, indoctrination films, and special animation sequences

may be assigned to the Vendor from time to time by Grumman. The

production of these special film reports will be subject to

separate negotiation.

Still Photographic Requirements. - Vendor shall accomplish on

a continuing basis still photographic documentation of all

significant highlight events as they occur. This coverage shall

include the unsuccessful and unfavorable events as well as those

representing positive activity and progress. "Special Interest"

highlight events shall be accomplished in color as specified in

paragraph above. Routine documentation shall be done in black

and white. A black and white contact print shall be prepared to

accompany each black and white and color negative.
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10.2.1.1

10.2.1.2

10.2.1.3

10.2.1.4

10.2.1.5
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SUPPORT MANUAL. -

Support Manual. - The Vendor shall furnish a support manual

in accordance with the requirements listed below. Coverage

shall include those categories defined in paragraphs 10.2.1.1

through 10.2.1.7 as applicable to the equipment under procure-

ment.

Text. -

Text shall conform to high quality commercial standards, written

for skilled technicians and engineering personnel, with a "text-

in-support-of-illustration" approach where possible, and supplied

as follows:

Description. - System(s) shall be described in sufficient detail

to convey a clear understanding of the system as a whole.

Operating Procedures. - Detailed operating procedures presented

in logical sequence shall be provided.

Emergency Procedures. - Emergency procedures, consisting of
actions to be taken in the event of malfunction or interruption

of the normal sequence of operations, shall be given. Safe

shutdown procedures, backout, and methods of return to safe

condition shall be included.

Checkout and Trouble Analysis. - Complete checkout and trouble

analysis procedures to the module or assembly/sub-assembly level

shall be in the form of step-by-step directions presented in a

tabular format and in the normal sequence of operations.

Maintenance Instructions. - Maintenance instructions, limited

to the replacement of failed modules or assembly/sub-assembly

shall be given.

Handling and Servicing. - Special requirement for handling and

servicing (cleaning, draining, lubrication, desiccant change,

humidity and moisture checks, removal of covers, etc.) shall be

given.

Adjustment2 Alignment2 and Calibration. - The procedural steps

for adjustment, alignment, or calibration of equipment which

must be performed periodically or after repair or replacement

to assure correct performance shall be given in tabular form

where possible.
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Illustrations. -

Illustrations will be pencil sketches and engineering drawings

as required in support of the text.

The pencil line art and engineering drawings submitted shall

be of high reproducible quality with legible copy, and readable
when reduced in size.

Illustrations shall be supplied as oversize vellum reproducibles

(preferably l½ times final size for 8½ x ll manuals) made from

the original art. The original art shall be retained by the

Vendor until requested by Grumman.

Copy Preparation. -

Copy is to be typewritten in elite type on 8_ x ii carbon-backed

vellum, double-spaced, unjustified.

The United States Government Printing Office Style Manual shall

be used as a guide for capitalization, punctuation, and compound
word forms.

Abbreviations shall be held to a minimum, and shall be in

accordance with Military Standard MIL-STD-12.

Delivery. -

Preliminary text and illustrations as complete as possible, shall

be delivered in accordance with subparagraph 1.2 of General

Requirements_ as called for in Table I.

Delivery of revised text and art, including new information as

developed, shall be established by Grumman prior to Vendor's

submittal of preliminary copy as called for above.

Changes to material submitted which affect safety of personnel,

damage to equipment, or operability of equipment shall be

effected by TWX to LEM Project, Attn: Publications Group.

Changes to material submitted which are needed to operate or

maintain the equipment shall be mailed promptly to LEM Project,

Attn: Publications Group.

Special Provisions. -

A thorough and formal validation program, documented by sign-off

sheets, will be maintained. Preliminary information will be

validated by using the procedure given in the written data to
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10.6.1 (Continued)

operate prototype hardware in the laboratories. In addition,
design engineers will be required to review and certify the
accuracy of the written materials. Verification sign-off
sheets and engineering certification shall be delivered with
the appropriate data.

10.6.2 A monthly progress report of the Publication's Effort shall be
submitted in accordance with paragraph 8.1, Monthly Progress
Report.
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ii.

ii.i

ii.i.I

ll.l.l.l

11.i.3

ii. 2

VENDOR REPORTS AND DATA. -

Subcontract s. -

The Vendor shall submit copies of each Subcontract or purchase

order including Letter Contracts and Notices to Proceed and

Work Statements in the following categories.

Those whose aggregate value exceeds $i00,000 or is expected

to exceed this amount. (Exclude those for raw materials and

supplies and those primarily for supplementary engineering
talent.)

Others which have important program significance.

The Vendor shall furnish to Grumman modifications such as

Supplemental Agreements_ Change Orders, Contract Change

Notifications, and Administrative Notices to the documents

specified above as they are issued.

The requirements of this section ll.1 cover the submittal

of documentation. Specific instructions with respect to

procurement plans_ advance notice_ and Grumman approval

of purchase orders and second-tier Subcontracts will be

found in Section F, Terms and Conditions.

Vendor's Subcontractor Documentation. - The Vendor will

spell out in its purchase orders that documentation which

is required, i.e., schedules, reports, etc. Documents

received from Subcontractors will be added to the documen-

tation list required by paragraph 5.6.3 of this section

and submitted to Grumman in the same manner as Vendor doc-

umentation is submitted to Grumman.
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APPENDIX I

7.1.9.3

7.1.9.3.1

7.1.9.3.2

7.1.9.3.3

7.1.9.3.4

7.1.9.4.2

7.1.9.4.3

Reliability Assurance Test Analysis Technique. The analysis

techniques described herein are based upon the assumption that

the three parameter Weibull distribution is the underlying dis-

tribution of equipment failures. The choice of the Weibull

distribution was made on the basis of the following:

Flexibility. - The Weibull distribution contains a shape parameter

which makes the Weibull a family of distributions. Many of these

distributions have been shown to be of value in describing equip-

ment failure rate patterns (e.g., constant, wear out, wear-in).

The Weibull is also capable of indicating changes in failure rate

patterns of an equipment.

Economy. - A relatively small number of failures of an equipment

type is necessary for analysis.

Simplicity. - Graphical techniques make the analysis easy to
handle.

Theoretical. - The form of the Weibull cumulative distribution

function coincides with the form of the cumulative distribution

function of a general failure model (Ref. 1).

Procedures. -

A specific quantity of specimens is operated at the reliability

boundary conditions for a period of time which is equivalent to

the actual mission and then subjected to increasing stress levels

until each specimen has failured. Before this test an upper bound

to the stresses shall be established which represents the maximum

practical stress level (Figure 2). This level shall be determined

by giving consideration to controlling factors such as test equip-

ment limitations, gross changes in equipment failure mode, material

property changes, etc.

Each failure is noted and assigned a number indicating its position

in the failure sequence (e.g., 1 = first failure occurring in

sample, 2 = second failure occurring in sample, etc.).

Since the first specimen failure in a sample of specimens is an

estimate of the percent of the population of equipments which

would fail if the total population was tested, a rank must be

assigned to each failure. The Median Rank, or rank whose pro-

bability of over-estimating (or underestimating) the percent of

the total population that would fail at a given stress level is

0.5, is assigned to each failure. The Median Rank for each failure

in a sample of ten is determined from the following table:
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7.1.9.4.3 (Continued)

Failure Median
Number Rank (%)

Ref. Source: (2)

i 6.7

2 16.3

3 25.9
4 35.6

5 45.2

6 54.8

7 64.4

8 74.1

9 83.7

i0 93- 3

7.1.9.4.4

7.1.9.4.5

The Median Ranks are plotted on Weibull probability paper.

(% failed vs. % increase above reliability boundary levels.)

A straight line drawn in the direction of the array is made such

that the array is split 50-50. This line is a best estimate of

the failure distribution of the equipment type under test.

7.1.9.4.6 An upper 90% confidence point is plotted for each failure as

follows:

(a) From the following table of 10% ranks (reference 3), for a

sample of size ten determine the 10% rank for the first

failure.

Failure 10%

Number Ranks (%)

1 1.1

2 5.5
3 11.5
4 18.8

5 26.7

6 35.4

7 44.8

8 55.o
9 66.3

i0 79- 4

(b)

(c)

Draw a horizontal line from the 10% rank value on the ordinate

to the best estimate line (_ on Figure 1).

Draw a horizontal line from the Median Rank value of the

first failure to the ordinate (C-D).
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7.1.9.4.8

7.1.9.4.9

7.1.9.5

E-55

(Continued)

(d) Draw a vertical line through point B.

(e) The intersection of this vertical line and line (C-D) is the

upper 90% confidence point for the first failure in ten (E)

equipments. The following statement can now be made: There

is a 90% probability that no more than 6.7% of the failure

of this type equipment will occur at a stress level below S.

(f) The above procedure is utilized to determine the upper 90%

confidence point for each of the remaining nine failures.

Connect the ten confidence points with a smooth curve to pro-

duce an upper 90% confidence band.

Extend the confidence curve until it intersects the % failure

axis (1.OO1 x reliability boundary levels).

If the ordinate value of this point of intersection is greater

than 5%, the testing has demonstrated that the equipment does

not meet its reliability requirements. If the ordinate value of

the point of intersection is less than or equal to 5%, the

equipment is considered to have met its reliability requirements.

Sample Problem. - Ten equipment A's have successfully been taken

through one mission simulation at the reliability boundary con-

ditions of 0.08" D.A. sinusoidal vibration at a constant frequency

of i00 c.p.s., and a temperature of 50° C. Upon completion of

this simulation, the equipments were subjected to incremental

increases in stress such that each increment represented a 10%

increase in the severity of each environment (Figure 2). In the

case of temperature, the 10% increments were based upon the

equipment operating band of O ° C to +50 ° C. Failures were

encountered at the following increments above the reliability

boundary:

i. 10% 6. 60%

2. 20% 7. 7o%
3. 30% 8. 70%

4. 4o% 9. 8o%
5. 50% i0. 90%

These percentage increases above the reliability boundary may

be converted to inches D.A. and degrees F by the table below:

O
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7.1.9.6

D.A. °C

@ ioo% o.16o ioo
90% 0.152 95

_0% 0.144 90
O

@ 70% 0.136 85
60% 0.128 80

50% 0.120 75

40% 0.i02 70

o 30% 0.104 65

20% 0.096 60

i0% 0.068 55

Rel. Bound 0.080 50

e.g., 60% increase in stress

above the reliability boundary

is equal to a 0.128" D.A.

sinusoidal vibration at lO0

c.p.s, and a temperature of

80 ° C.

The Median Ranks for these failures are determined as in 7.1.9.4.3,

and are plotted on Weibull probability paper (Figure 3). A

straight line fit {s made to the Median Rank points such that the

array is split 50-50. The upper 90% confidence points are plotted

as described in 7.1.9.4.6, and a smooth curve is drawn to connect

these points. The curve is extended in the direction of the

percent failed axis and intersects this axis at a percent failure

value of approximately 2.75 percent. Therefore, the equipment

is considered to have demonstrated compliance with the reliability

requirements (no more than 5% failures below the reliability

boundary at 90% confidence).

References. -

(i) A Summary of Some New Techniques on Failure Analysis. -

John H. K. Kao, Proceedings of the Sixth National

Symposium on Reliability and Quality Control, pages

190-201, 1960.

(2) The Median Ranks of Sample Values in Their Population

With An Application To Certain Fatigue Studies. -

Leonard G. Johnson, Research Laboratories Division,

General Motors Corporation, Detroit, Michigan.

(3) Pearson, E.S. and Hartley, H.O. (ed.) Biometrika Tables

for Statisticians, Table 17, Volume I, Cambridge University

Press, 1954.
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ARTICT_E 1 - DEFINITIONS

Unless the context otherwise requires, as used herein, the following terms
shall have the meanings set forth below:

(a) The term "Government" means United States of America.

(b) The term "Administrator" means the Administrator or Deputy Adminis-

trator of the National Aeronautics and Space Administration; and the

term "his duly authorized representative" means amy person or persons or

board (other than the Contracting Officer) authorized to act for the

Administrator:

(c) The term "Contracting officer" means the person who has executed the

prime contract on behalf of the Government, and amy ocher officer

or civilian employee who is a properly designated Contracting Officer;
._ +._ +_m _I_Ia_,. _wn_n_ am otherwise _rovided in this 9urchMe

order, the authorized representative of the Contracting Officer &oting

within the limits of his authority.

(d) The term "prime contract '_means the contract with the Government under

which this purchase order has been issued.

(e) The term '_NASA" means the National Aeronautics and Space Administration.

(f) The term "Grumman" means Grumman Aircraft Engineering Corporation.

(g) The term "Vendor" includes the term "Subcontractor" and means the

individual, firm, or ccporation to whom thls purchase order is addressed

and who is to furnish to Grumman the supplies and/or services procured

under this purchase order.

(h) The term "subcontracts" includes purchase orders and orders.

(i) The term "purchase order" means the cost type purchase order of which

these General Conditions (Cost Type) are a part.

ARTICLE 2 - LIMITATION OF COST

(a) It is estimated that the total cost go Grmumnan, exclusive of ar%y fixed

fee, for the performance of this purchase order will not exceed the

estimated cost set forth in the Schedules, and VerAor agrees to use its

best efforts to perform the work specified in the Schedule and all obli-

gations under this purchase order within such estimated cost. If at

any time Vendor has reason to believe that the costs which it expects

to incur in the performance of this purchase order in the next succeeding

60 days, when added to all costs previously incurred, will exceed 75% of

the estimated cost then set forth in the Schedule, or if at any time,

Vendor has reason to believe that the total cost to Grumman, exclusive
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ARTICLE 2 - (a) (Continued)

of any fixed fee, for the performance of thls purchase order will be
substantially greater or less than the then estimated cost thereof,

Vendor shall notify Grumman in writing to thateffect, giving its revised

estimate of such total cost for the performance of this purchase order.

(b) Gramman shall not be obligated to reimburse Vendor for costs incurred
in excess of the estimated cost set forth in the Schedule, and Vendor

shall not be obligated to continued performance under the purchase

order, or to incur costs in excess of the estimated cost set forth
in the Schedule, unless and until Grumman shall have notified Vendor

in writing that such estimated cost has been increased, and shall have

specified in such notice a revised estimated cost which shall thereupon
constitute the estimated cost of performance of thls purchase order.

When and to the extent that the estimated cost set forth in the Schedule

has been increased, any cost incurred by Vendor in excess of such

estimated cost prior to the increase in estimated cost shall be allowable

to the same extent as if such cost had been incurred after such increase

in estimated cost.

ARTICLE $ - ALLOWABLE COST 2 FEE AND PAYMENT

Articles 3A and 3B are alternates. Article 3A applies in the event that

this purchase order is issued on a cost plus a fixed fee basis, and Article

3B applies in the event that this purchase order is issued on a cost plus
incentive fee basis.

ARTICLE _A - ALLOWABLE COST t FIXED FEE AND PAYMENT

(a) For the performsmce of this purchase order, Grumman shall pay to Vendor:

(1) The cost thereof, both direct ana indirect, (hereinafter referred
to as "allowable cost") determined to be allowable in accordance

with

(A) Part 2 of SectlonXVof the Armed Services Procurement

Regulation (ASPR) as in effect on the date of this purchase
order and which cost shall be that which is approved by

Vendor's cognizant Government Audit Agency and accepted by

cognizant Contracting 0fficer(s) as cost of Vendorin per-

forming this purchase order; and

(B) The terms of this purchase order; and

(2) Such fixed fee, if any, as may be provided for in this purchase

order.
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ARTICLE _- (b) (Continued)

(b) Once each month (or at more frequent intervals, if approved by Grumman)

Vendor may submit to Grumman in such form and reasonable detail as

Grumman may require, an invoice supported by a statement of cost incurred

by Vendor in the performance of this purchase order and claimed to

constitute allowable cost. The invoice shall be certified by an

authorized responsible official of Vendor.

(c) (i) As promptly as may be practicable after the receipt of each invoice

and statement of cost Grumman shall, except as otherwise provided

in this purchase order, and subject to the provisions of paragraph

(d) below, make provisional payment thereon as approved by Grumman.

(2) Payment of the fixed fee, if any, shall be made at the time of

each payment to Vendor on account of allowable cost. Vendor shall

be paid an amount which is in the same ratio to the total fixed

fee as the related payment being made on account of allowable cost

is to the total estimated cost of performance of this purchase

order; provided, however, that after payment of 85% of the fixed

fee set forth in the Schedule, further payment on account of the

fixed fee shall be withheld until a reserve of either 15% of the

total fixed fee, or $100,000, whichever is less, shall have been

set aside.

(d) At any time or times prior to final payment under this purchase order,

Grumman or the Contracting Officer may have the invoices and statements

of cost audited. Each payment theretofore made shall besubject to

reduction for amounts included in the related invoices which are found

by Grumman or the Contracting Officer, on the basis of such audit, not

to constitute allowable cost. Any payment may be reduced for overpayments

or increased for underpayments, on preceding invoices. Vendor shall

accept as final the findings of the Contracting Officer with respect to

all allowable cost, subject to the article of this purchase order entitled

"Disputes; Right of Appeal."

(e) On receipt and approval of the invoice designated by Vendor as the

"completion invoice," and upon compliance by Vendor with all the

provisions of this purchase order (including, without limitation,

the provisions relating to patents and the provisions of paragraph

(f) below), Grumman shall promptly pay to Vendor any balance of allow-

able cost, and any part of the fixed fee, which has been withheld

pursuant to paragraph (c) above, or otherwise not paid to Vendor. The

completion invoice shall be submitted by Vendor promptly following

completion of the work under this purchase order, but in no event later

than one year (or such longer period as Grumman may in its discretion

approve in writing) from the date of such completion.
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(f)(Continued)

(f) Vendor agrees that any refunds, rebates, credits, or other amounts

(including any interest thereon) accruing to or received by Vendor

or any assignee under this purchase order shall be paidby Vendor to

Grumman, to the extent that they are properly allocable to costs for
which Vendor has been reimbursed by Grumman under this purchase order.

Reasonable expenses incurred by Vendor for the purpose of securing

such refunds, rebates, credits, or other amounts shall be allowable
cost hereunder when approved by Grumman. Prior to final payment under

this purchase order, Vendor shall execute and deliver:

(i) An assigr_nent to Grumman, in form and substance satisfactory to

Grumman, of refunds, rebates, credits, or other amounts (including

any interest thereon) properly allocable to costs for which
Vendor has been reimbursed by Grumman under this purchase order;

and

(2) A release discharging Grumman, its officers, agents, and employees

from all liabilities, obligations, and claims arising out of

or under this purchase order subject only to the following ex-

ceptions -

(A) Specified claims in stated amounts or in estimated amounts
where the amounts are not susceptible of exact statement by

Vendor;

(B) Claims, together with reasonable expenses incidental thereto,
based upon liabilities of Vendor to third parties arising out

of the performance of this purchase order; provided, that such
claims are not known to Vendor on the date of the execution

of the release; and provided, further, that Vendor gives notice

of such claims in writing to Grumman not more than 5 years
after the date of the release or the date of any notice to

Vendor that Grumman is prepared to make final payment, whichever

is earlier;

(c) Claims for reimbursement of costs (other thanexpenses of Vendor

by reason of its indemnification of Grumman against patent

liability), including reasonable expenses incidental thereto,

incurred by Vendor under the provisions of this purchase order

relating to patents; and

(D) When there is included in this purchase order a clause entitled

"Data Requirements," claims pursuant to such clause when a
written request by Grummanto furnish data is made within the

one year period after final payment.
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ARTICLE BA- (g) (Continued)
l i

ig) Any cost incurred by Vendor under the terms of this purchase order

which would constitute allowable cost under the provisions of this

article shall be included in determining the amount payable under

this purchase order, notwithstanding any provisions contained in

the specifications or other documents incorporated in this purchase

order by reference, designating services to be performed or materials
to be furnished by Vendor at its expense or without cost to Grumman.

(h) Payment for overtime ana shift premiums shall be made only to the

extent provided by NASA PR 12.102-3 (h)(1) which is incorporated herein

and made a pa_t hereof. In order to make the context of this clause

applicable to this purchase order, the term "Government" shall mean

"Grumman" and the term "contract" shall mean this purchase order.

AWH_E _B- ALL_A_ COSTt _Om_VE ms a AND PAXMm_

(a) (1) For the performance of this purchase order, Grumman shall pay
to the Vendor:

(A) The cost thereof, both direct and indirect, (hereinafter
referred to as "allowable cost") determined to be allowable

in accordance with-

(i) Part 2 of Section XVof the Armed Services Procurement

Regulation (ASPR) as in effect on the date of this

purchase order, a na which cost shall be that which is

approved by Vendor's cognizant Contracting Officer(s)

as cost of Vendor in performing this purchase order;

and

(li) The terms of this purchase order; and

(B) A fee determined as provided in this purchase order.

(2) The target cost, target fee, target weight and target delivery

date of this purchase are set forth in the Schedule and shall

be subject to adjustment in accordance with paragraphs (h) and

(i) below.

(B) As used throughout this purchase order the term:

(A) "Target cost" means the estimated cost of this purchase order

initially negotiated, adjusted in accordance with paragraph (h)

below;
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ARTICLE 5B- (a) (Continued)

(b)

(c)

(d)

(8) "Target fee" means the fee which was initially negotiated

on the assumption that this purchase order would be per-

formed for a cost equal to the estimated cost of this

purchase order and at the weight and on the delivery date

initially negotiated, adjusted in accordance with paragraph
(h)below 

(C) "Target weight" means the target weight set forth elsewhere

in this purchase order, adjusted in accordance with paragraph
(h)below.

Once each month (or at more frequent intervals, if approved by Grumman)

Vendor may submit to Grumman, in such form and reasonable detail as

Grmmman may require an invoice supported by a statement of cost incurred

by Vendor in the performance of this purchase order and claimed to

constitute allowable cost. The statement of cost shall be certified by
an authorized responsible official of Vendor.

(i) As promptly as maybe practicable after the receipt of such invoice

and statement of cost, Grumman shall, except as otherwise provided
in this purchase order, and subject to the provisions of paragraph

(d) below, make provisional payment thereon as approved by Grumman.

(2) Payment of fee shall be made at the time of each payment to vendor

on account of allowable cost. Vendor shall be paid an amount which

is in the same ratio to the total target fee as the related payment

being made on account of allowable cost is to the total target cost

of this purchase order; provided, however, that after payment of
elghty-flve percent (85%) of the minimum fee provided for in

paragraph (i) below, further payment on account of the fee shall

be withheld until a reserve of either fifteen percent (15%) of the

target fee, or two hundred thousand dollars ($200,000), whichever

is less, shall have been set aside.

At anytime or times prior to final payment under this purchase order,

Grumman or the Contracting Officer may have the invoices and statements

of cost audited° Each payment theretofore made shall be subject to
reduction for amounts included in the related invoice which are found

by Gramman or the Contracting Officer, on the basis of such audit, not

to constitute allowable cost. Any payment may be reduced for overpayments

or increased for underpayments, on preceding invoices. Vendor shall

accept as final the findings of the Contracting Officer with respect to

all allowable cost, subject to the article of this purchase order entitled

"Disputes; Right of Appeal."

On receipt and approval of the invoice designated by Vendor as the

"completion invoice," and upon compliance by Vendor with all the

provisions of this purchase order (including, without limitation,
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(e)(Contln-, ed)

(f)

the provisions relating to patents and the provisions of paragraph

(f) below), Gramman shall promptly pay to Vendor any balance of

allowable cost, and any part of the fee, which has been withheld
pursuant to (c) above or otherwise not paid to Vendor. The completion

invoice shall be submitted by Vendor promptly following completion
of the work under this purchase order but in no event later than one

(1) year (or such longer period as Grumman may in its discretion approve

in writing) from the date of such completion.

Vendor agrees that any refunds, rebates, credits, or other amounts
(including any interest thereon) accruing to or received by Vendor

or any assignee under this purchase order shall be paid by Vendor to

Grumman to the extent that they are properly allocable to costs for

which Vendor has been reimbursed by Grumman under this purchase order.

such refunds, rebates, credits, or other amounts shall be allowable

costs hereunder when approved by Grumman. Prior to final payment

under this purchase order, Vendor, and each assignee under this

purchase order whose assignment is in effect at the time of final

payment under this purchase order, shall execute and deliver:

(i) An assignment to Grumman, in form and substance satisfactory to

ing any interest thereon) properly allocable to costs for which

VeDxlor has been reimbursed by Grumman under this purchase order;
and

(2) A release discharging Grummaa, its officers, agents, and employees

from all liabilities, obligations, and claims arising out of or

underthis purchase order, subject only to the followingexceptions--

(A) Specified claims in stated amounts or in estimated amounts

where the amounts are not susceptible of exact statement by

Vendor;

(B) Claims, together with reasonable expenses incidental thereto,

based upon liabilities of Vendor to third parties arisingout

of the performance of this purchase order; provided that such
claims are not known to Vendor on the date of the execution

of the release; and provided further that Vendor gives notice
of such claims in writing to Grumman not more than five (5)

years after the date of the release or the dateof any notice

to Vendor that Grumman is prepared to make final payment,

whichever is earlier;

(c) Claims for reimbursement of costs (other than expenses of

Vendor by reason of its indemnification of Grumman against

patent liability), including reasonable expenses incidental
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ARTICLE _ - (f) (Continued)

(C) thereto, incurred by the Vendor under the provisions of this

purchase order relating to patents ; and

(D) When there is included in this purchase order a clause

entitled "Data Requirements," claims pursuant to such clause

when a written request by Grumman to furnish data is made

within the one year period after final payment to Grumman

under the prime contract.

Payments under the assignment and the claims excepted from the
release shall be subject to adjustment by reason of the adjust-

ment of fee in accordance with paragraph (i) below.

(g) Any cost incurred by Vendor under the terms of this purchase order
which would constitute allowable cost under the provisions of this

clause shall be included determining the amount payable under this

purchase order, notwithstanding any provisions contained in the

specification or other documents incorporated in this purchase order

by reference, designating services to be performed or materials to be

furnished by Vendor at its expense or without cost to Grumman.

(h)

(i)

When the work under this purchase order (including any supplies or

services which are ordered separately under, or otherwise added to,

this purchase order) is increased or decreased by purchase order

•modification, appropriate adjustments in the target cost, target

fee, target weight and target delivery date shall be set forth in an

amendment to this purchase order.

The fee payable hereunder shall be the target fee increased by *(A)

cents for every dollar by which the total allowable cost is less

than the target cost or decreased by _(B) cents for every dollar by
which the total allowable cost exceeds the target cost, increased by

*(C) dollars for every pound by which the total weight is less than

the target weight or decreased by *(D) dollars for every pound by
which the total weight exceeds the target weight, and increased by

*(E) dollars for every day that delivery precedes the target delivery
date or decreased by *(F) dollars for every day that delivery is after

the target delivery date. In no event shall the fee be greater than

*(G)%, nor less than *(H)%, of the target cost; and within these

limits such fee shall be subject to adjustment by reason of increase

or decrease of total allowable cost_ on account of payments under the
assignment required by paragraph (f) (1) above, and claims excepted

from the release required by paragraph (f) (2) above.
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ARTICLE _B - (J) (Continued)

(J) Any reference in this purchase order to the article entitled "Allow-

able Cost, Fixed Fee and Payment" shall be interpreted as a reference

to this article, ar_v reference in this purchase order to the term
"estimated cost" shall be interpreted as a reference to "target cost"

and any reference in this purchase order to the term "fixed fee" shall

be interpreted as a reference to "target fee."

Payment for overtime and shift premiums shall be made only to the
extent provided by NASA PR 12.102-3 (h)(1) which is incorporated

herein and made a part hereof. In order to make the context of this

clause applicable to this purchase order, the term "Government" shall

mean "G_n" and the term "contract" shall mean this purchase order.

* See Schedule

ARTICLE 4 _-- CHANGES
l

(a) Grummanmay at anytime, by a written order, signed by Grumman's

Manager of Procurement, and without notice to the sureties, if any,

make changes, within the general scope of this purchase order, in

any one or more of the following:

...._-- Ao_° _ _fio_.tions where the supplies to be

furnished are to be specially manufactured for Grumman in

accordance therewith;

(2) Method of shipment or packing;

(3) Place of inspection, delivery or acceptance;

(4) Amount of Grumman and/or Government Furnished Property;

(5) Quantity of supplies; and

(6) Delivery schedule.

(b) If any such change causes an increase or decrease in the estimated

cost of, or the time required for, the performance of any part of

the work under this purchase order, whether changed or not changed

by any such written order, or otherwise affects any other provision

of this purchase order, an equitable adjustment shall be made:

(i) In the estimated cost or delivery schedule, or both;

(2) In the amount of any fixed fee to be paid to the Vendor; and

(3) In such other provisions of this purchase order as may be so

affected, and this purchase order shall be modified in writing

accordingly.
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ARTICLE 4 - (c) (Continued)

(c) Any claim by Vendor for adjustment under this article must be asserted

within 30 days from the date of receipt by Vendor of the notification

of change; provided, however, that Grumman, if it decides that the

facts justify such action, may receive and act upon any such claim

asserted at any time prior to final payment under this purchase order.

However, nothing in this article shall excuse Vendor from proceeding

with this purchase order as changed.

(d) Notwithstanding the provision of paragraph (b) above, no increase in

the fixed fee shall be made due to any change of the type contemplated
by subparagraph (1) of paragraph (a) above unless such change affects

the estimated cost by more than that portion of the estimated cost set
forth in the Schedule hereof.

ARTICLE _ -STANDARDS OF WOrK

The Vendor agrees that the performance of work and services pursuant to the

requirements of this purchase order shall conform to high professional
standards.

ARTICLE 6 -"INSPECTION_ CORRECTION OF DEFECTS

(a) All work under this purchase order shall be subject to inspection and
test by Grumman and the Government (to the extent practicable) at all

times (including the period of performance) and places, and in any

event prior to acceptance. Vendor shall Drovide maintain an inspection

system acceptable to Grumman and Government, covering the work hereunder.

Grumman and/or the Government, through any of its authorized repre-

sentatives, may inspect the plant or plants of the Vendor or of any of

its subcontractors engaged in the performance of this purch_e order.

If any inspection or test is made by Grumman and/or the Government on

the premises of the Vendor or any of its subcontractors, Vendor shall

provide and shall require his subcontractors to provide all reasonable

facilities and assistance for the safety and convenience of the Grumman

and/or Government inspectors in the performance of their duties. All

inspections and tests by Grumman and/or the Government shall be performed

in such a manner as will not unduly delay the work. In the performance

of the work required herein, Vendor agrees to give access to and cooperate

with other subcontractors under the prime contract and other prime con-

tractors to be designated by NASA Manned Spacecraft Center (hereinafter

referred to as NASA/MSC) whlch other prime contractors shall assist
NASA/MSC in the technical monitoring of progress required and in the

systems coordination which is necessary for the accomplishment of

responsibilities to be assigned to these other prime contractors. It

is expressly understood that such other prime contractors shall not be

empowered to effect any changes or issue any directions to Vendor for
the work required by this purchase order. Such change and/or directions

shall be made in accordance with the clause of this purchase order as

may be appropriate.
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ARTICLE 6- (b) (Continued)

(b) If supplies are ready for delivery hereunder prior to completion of

the qualification tests required by this purchase order or by any

prior purchase order with Vendor for supplies of the type to be

delivered hereunder, Grumman may nevertheless provisionally accept

such supplies upon (i) satisfactory completion by Vendor of the

acceptance tests for the supplies concerned; (ii) tender by Vendor

of the supplies, completed and ready for shipment; and (ill) final

inspection of the supplies by Grumman. In the event that supplies

have been provisionally accepted hereunder, Vendor shall, as a

condition precedent to final acceptance, be obligated to complete

such qualification tests successfully and to incorporate in all
such supplies, (i) corrections of a type required to pass

qualification tests; and (ii) replacements for non-approved,
L_ id_ d L .... _i .............%.)J.

order, but not later than seven months after final acceptance by the
Government under the prime contract of all the end items (other than

designs, drawings or reports) delivered by Grumman incorporating

the supplied or lots of supplies under this purchase order, Grumman

may require Vendor to remedy by correction or replacement, as

directed by Grumman, any failure by Vendor to comply with the

requirements of this purchase order. Any time devoted to such
correction or r_pi_-._nL _h_il ,u_ be _,_=_ -. the computation

of the period of time specified in the preceding sentence, except as

provided in paragraph (d) below. Except as otherwise provided in

paragraph (c) below, the cost of any such replacement or correction
shall be included in allowable cost determined as provided in the

article of this purchase order entitled "Allowable Cost, Fixed Fee

and Payment," but no additional fee shall be payable with respect
thereto. Corrected articles shall not be tendered thereafter for

acceptance unless the former tender and the requirement of correction
is disclosed. If Vendor fails to proceed with reasonable promptness

to perform such correction, Grumman:

(1) May by contract or otherwise perform such replacement or cor-

rection and charge to Vendor any increased cost occasioned

Grumman thereby, or may reduce any fixed fee payable under

this purchase order (or require repayment of any fixed fee

theretofore paid) in such amount as may be equitable under the

circumstances, or

(2) In the case of articles not delivered, may require the delivery

of such articles, and shall have the right to reduce any fixed

fee payable under this purchase order (or to require repayment

of amy fixed fee theretofore paid) in such amount as may be

equitable under the circumstances, or,

(3) May terminate this purchase order for default as provided in

the article of this purchase order entitled "Termination."
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ARTICLE 6 - (c) (Continued)

(c) Notwithstanding the provisions of paragraph (b) above, Gramman may

at any time require the correction or replacement by Vendor, without

cost to Grumman, any failure by Vendor to comply with the requirements

of this purchase order, if such failure is due to fraud, lack of

good faith or willful misconduct on the part of any of the Vendor's

directors or officers, or on the part of any of its managers, superin-

tendents or other equivalent representatives, who has supervision

or direction of (i) all or substantially all of Vendor's business,

or (ii) all or substantially all of Vendor's operations at any one

plant or separate location in which thls purchase order is being

performed or (iii) a separate and complete major industrial operation

in connection with the performance of this purchase order. Grttmman

may at any time also require correction or replacement by Vendor,

without cost to Grumman, any such failure caused by one or more

individual employees selected or retained by Vendor after any such

supervisory personnel has reasonable grounds to believe that any

such employee is habitually careless or otherwise unqualified.

(d) Corrected supplies or replaced supplies shall be subject to this

article in the same manner and to the same extent as supplies

originally delivered under this purchase order.

(e) Vendor shall make its records of all inspection work available to

Grumman and/or the Government during the performance of this

purchase order and for such longer period as may be specilled in

this purchase order.

(f) Except as provided in this article and as may be provided in the

Schedule, Vendor shall have no obligation or liability to correct or

replace supplies or lots of supplies which at the time of delivery

are defective in material or workmanship or otherwise not in con-

formity with the requirements of this purchase order.

(g) Except as otherwise provided in the Schedule, Vendor's obligation

to correct or replace G_nnmnan-Furnished Property and/or Government-

Furnished Property (which is property in the possession of or

acquired by Grumm_n and/or the Government and delivered or otherwise

made available to Vendor) shall be governed by the article of this

purchase order entitled "Grumman and/or Government Property."

(h) If Grumman has design control over the supplies to be furnished here-

under, Vendor's system of qualify control shall comply with Gramman

_aality Control Procedure, Q.C.P. 2.11 or 2.12, as specified in the

in the Schedule, as in effect on the date of this purchase order and

such Qaality Control Procedure is incorporated herein by reference

and made a part hereof.
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ARTICLE 7 " TERMINATION

(a) Grumman may, at any time, by written order signed by G_amman's Manager

of Procurement, terminate this purchase order in whole or in part.

(1) Whenever Vendor is in default in the performance of this purchase

order in accordance with its terms (including in the term "default"

any such failure by Vendor to make progress in the prosecution of
the work hereunder as endangers such performance), and shall fail

to cure such default within a period of lO days (or such longer

periods as Grumman may allow) after receipt from Grumman of a

notice specifying the default; or

(2) Whenever for any reason Grumman shall determine that such termination

is in the best interests of G_mnman and/or the Government.

Any such termination shall be effected by delivery to Vendor of a notice

of termination specifying whether termination is for the default of

Vendor or for the convenience of G_mmman and/or the Government, the

extent to which performance of work under the purchase order is terminated,

and the date upon which such termination becomes effective. If, after

notice of termination of this purchase order for default under (1) above,

it is determined that Vendor's failure to perform or to make progress in

performance is due Co causes beyond Lh_ contzol _--= -_._-"_.,_-_÷_._..__'1+ _

negligence of Vendor varsuant to the article of this purchase order

entitled "Excusable Delays," the notice of termination shall be deemed

to have been issued under (2) above and the rights and obligations of

the parties hereto shall in such event be governed accordingly.

(b) If this purchase order is terminated, settlement shall be made in

accordance with the principles and provisions of NASA Procurement

Regalations 8.702 (hereinafter referred to PR) as in effect on the date

of this purchase order except that subparagraph (f) of said NASA PR 8.702

shall not be applicable to this purchase order and except that wherever

the term "one (1) year" appears in subparagraph (c) of said NASA PR 8.702

it shall be deleted and "six (6) months" inserted in lieu thereof. In

applying said principles and provisions of NASA PR 8.702 the terms

"Government" and "Contracting Officer" shall be deemed to refer to

Gramman and the term "Contractor" shall be deemed to refer to Vendor;

provided, however, that nothing contained in this paragraph (b) shall

modify any requirement of NASA PR 8.702 that title shall be transferred

to the Government.

A/_gICLE 8 - EX_JSABLE DELAYS

Vendor shall no_ be in default by reason of any failure in performance of

this purchase order in accordance with its terms, or any failure by Vendor to

make progress in the prosecution of the work hereunder which endangers such

performance_ if such failure arises out of causes beyond the control and with-

out the fault or negligence of Vendor; provided, however, that Vendor has

notified Grmnman in writing of the cause of such failure within lO days from

the beginning thereof.
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ARTICLE _ - DISFJTES_ RIGHT OF APPEAL

(a) Notwithstanding any provisions herein to the contrary, if Vendor dis-

agrees with any determination of the Contracting Officer with respect

to allowable costs hereunder, Vendor shall promptly notify Grumman

thereof and the specific reasons thereof and shall furnish any relevant

information and documentation. On receipt of such notification, Grumman

shall promptly negotiate with Vendor to resolve such disagreement. If

Grummanand Vendor agree to accept such determination by the Contracting

Officer, the Vendor shall promptly so advise Grumman in writing. In
the event that Grumman and the Vendor are unable to resolve such dis-

agreement, then Grumman agrees to negotiate with the Contracting Officer

do not reach an agreement satisfactory to the Vendor then, in that event

Grumman agrees to appeal such decision in accordance with the clause of

th4 prime contract entitled "Disputes." Grumman further agrees promptly

to furnish Vendor with a copy of such appeal and to permit Vendor to

participate fully under Grumman direction in all phases of the appeal

which affect the Vendor's interest, including preparation of pleadings,

introduction of evidence and presentation of arguments and briefs.

Any decision upon a matter in dispute under this purchase order if

binding upon Grumman, shall also be binding upon Vendor. In no event

shall any of the foregoing be deemed to authorize Vendor a direct appeal

to the Administrator concerned or his duly authorized representative

nor shall it be deemed to authorize Grumman and/or the Vendor to pro-

secute an appeal not arising under the prime contract under which this

purchase order is issued.

(b) Any dispute arising under this purchase order which is not settled by

agreement of the parties or pursuant to paragraph (a) above may be settled

by appropriate legal proceedings.

(c) All costs of any proceedings as hereinabove provided for shall be paid

by Vendor without prejudice to any right Vendor may otherwise have to

the recovery or allowance thereof. Pending any decision, appeal or

judgment referred to in this clause or the settlement of any dispute

arisingunder this purchase order, Vendor shall proceed diligently with

the performance of this purchase order.

A/VI'ICLE i0 - GHU_AND/OR GOVERNMENT PROPERTY

(a) Grumman shall deliver to Vendor, for use in connection with and under

the terms of this purchase order, the property described in the VR

or Specifications, together with such related data and information as

Vendor may request and as may reasonably be required for the intended

use of property. Any such property shall be hereinafter referred to as

"Grumman or Government Furnished Property," and property solely be-

longing to Gru_m_n may hereinafter be referred to as "Grumman-Furnished

Property," and any such property solely belonging to the Government

hereinafter may be referred to as "Government-Furnished Property."

The delivery or performance dates for the supplies or services to be
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ARTICLE10- (a) (Continued)

furnished by Vendor under this purchase order are based upon the

expectation that Grumman or Government Furnished Property suitable for

use _ill be de±ivered to Vendor at the times stated in the delivery

schedule or, if not so stated, in sufficient time to enable Vendor to

meet such delivery or performance dates. In the event that Grumman or

Government Furnished Property is not delivered to Vendor by such time

or times, Gramman shall, upon timely written request made by Vendor,

make a determination of the delay occasioned Vendor and shall equitably

adjust the estimated cost, fixed fee, or delivery or performance dates,

or all of them, and any other contractural provisions affected by such

delay, in accordance with the procedures provided for in the article

of this purchase order entitled "Changes." In the event that Grumman

or Government Furnished Property is received by Vendor in a condition

_* _uitable for _^ iz _-_^_ .... _r_ o_o11 ,_ _+ _l_r_nf'

notify Grumman of such fact and, as directed by Gnzmman, either (i)

return such property at Grumman's expense or otherwise dispose of the

property, or (ii) effect repairs of modification. Upon completion of

(i) or (ii) above, Grumman, upon vritten request of Vendor shall

equitably adjust the estimated cost, fixed fee, or delivery of per-

formaz_ce dates, or all of them, and any other provision of this purchase

order affected by the return or disposition, or the repair or modification,
• ,, ,_ ......... m ............. -'a^a _^_ --- 4-_ _4 nl _ _i _ +I_

purchase order entitled "Cham_ges." The foregoing provisions for adjust-

ment are exclusive and Gr_zmman shall not be liable to suit for breach

of contract by reason of any delay in delivery of Grumman or Government

Furnished Property or delivery of such property in a condition not

suitable for its intended use.

(b) Title to all Grtmm_n-Furnished Property shall remain in Grumman.

Title to all Government-Furnished Property shall remaln in the Govern-

ment. Title to all property purchased by Vendor for the cost of which

Vendor is entitled to be reimbursed as a direct item of cost under this

purchase order shall pass to and vest in the Government upon delivery

of such property to Vendor. Title to other property, the cost of which

is reimbursable to _ndor under this Farchase order, shall pass to and

vest in the Government upon (i) issuance for use of such property in the

performance of this purchase order, or (ii) commencement, of processing

or use of such property in the performance of this purchase order, or

(iii) reimbursement of the cost thereof by Grumman, in whole or in the

percentage prevailing by reason of the article of this purchase order

entitled "Allowable Cost, Fixed Fee and Payment," whichever occurs

first. All Government-Furnished Property together with all property

acquired by Vendor, title to which vests in the Government under this

paragraph, are subject to the provisions of this article and are

hereinafter collectively referred to as "Government Property."
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ARTICLE i0 - (c) (Continued)

(c) Title to the Grumman-Furnished Property and/or Government Property

shall not be affected by the incorporation or attachment thereof to

any property not owned by Grumman or the Government, nor shall such

Grumman-Furnished Property, or any part thereof, be or become a fix-

ture or lose its identity as personalty by reason of affixation to

any realty. Vendor shall comply with the provisions of the "Manual
for Control of Government Property in Possession of Contractors"

(Appendix B, Armed Services Procurement Regulation), as in

effect on the date of this purchase order, which Manual is hereby

incorporated by reference and made a part hereof.

(d) 'Fne Grumman-Furnished Property and/or Government Property provided

or furnished pursuant to the terms of this purchase order shall,

unless otherwis_ provided herein, be used only for the performance

of this purchase order.

(e) Vendor shall maintain and administer in accordance with sound in-

dustrial practice a program for the maintenance, repair, protection

and preservation of Grumman-Furnished Property and/or Government

Property so as to assure its full availability and usefulness for

the performance of this purchase order. Vendor shall take all

reasor_ble steps to comply with all appropriate directions or

instructions which Grumman or the Government may prescribe as

reasonably necessary for the protection of Grumman-Furnished Pro-

perty and/or Government Property.

Vendor shall be liable for loss or destruction of or damage to

Grumman-Furnished Property and/or Government Property in its posses-

sion or control in comuection with the work to be performed under

this purchase order. Vendor is required to return all Grumman-_arnished

Property and/or Government Property in as good condition as when received,

except for reasonable wear and tear or for the utilization of the

property in accordance with the provisions of this purchase order.

(g) Gz'_mnan and/or the Government shall be at reasonable times have access

to the premises where any of the Grumman-Furnished Property or Govern-

ment Property is located.

(h) The Grumman-Furnished Property and/or Government Property shall remain

in possession of Vendor for such period of time as is required for the

performance of this purchase order unless Grumman determines that the

interests of Gramman or the Government require removal of such property.

In such case Vendor shall promptly take such action as Grumman may

direct with respect to the removal and shipping of such property. In

any such instance, this purchase order may be amended to accomplish

an equitable adjustment in the terms and provisions hereof.
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ARTICLE IO - (i) (Continued)

(1) Upon completion of this purchase order, or at such earlier dates as

may be fixed by Grumman, Vendor shall submit to Grumman in a form

acceptable to Grumman, inventory schedules covering all items of

Grumman-_arnished Property and/or Government Property not consumed

in the performance of this purchase order, or not theretofore delivered

to Grumman, and shall deliver or make such other disposal of such

Grumman-Furnished Property and/or Government Property as may be directed

or authorized by Grumman. The net proceeds of any such disposal shall
be credited to the cost of the work covered by this purchase order or

shall be paid in such manner as Grumman may direct. The foregoing

provisions shall apply to scrap from Grumman-Furnished Property and/or

Government Property; provided, however, that Gramman may a,ithorize or

direct Vendor to omit from such inventory schedule any scrap consisting

6f "_..........

turnings, short ends, circles, trimmings, clippings, and remnants, and

to dispose of such scrap in accordance with Vendor's normal practice

and account therefor as a part of general overhead or other reimburse-

able costs in accordance wlth Vendor's established accounting procedures.

(j) Unless otherwise provided herein, Grtunman shall not be under any duty

or obligation to restore or rehabilitate, or to pay the cost of the
restoration or rehabilitation of Ven_or:s planL or ai_ pu±'Llun Lh_-=uf

which is affected by the removal of any Grunm_n-Furnished Property and/

or Government Property.

(x) (i) Within 60 days after delivery of the first unit(s) of supplies

called for in this _archase order, Vendor shall submit to Grumman

a list of tools completed as of the delivery of the first unit,

detailing the quantity, the description, tool number and the
individual cost (reasonably estimated if necessary) of each tool

together with the part number for which it is used. Vendor shall

identify all tools using Grtumnan Tool and Equipment Codes. Vendor

may use own existing identification system, in addition thereto.

(2) Thereafter, Vendor shall submit quarterly (not later than 30 days
after the end of the month of each calendar quarter) a similar

list of tools which have been completed since the submission of

the previous list. If there are no additional completed tools

to report at the date of quarterly submission, a statement to
that effect will be submitted. The completion invoice shall be

accompanied by a list of any tools completed and not previously

reported.

(3) Each list shall be certified as follows:

"We certify that we, as custodian, are accountable to Grumman

for the above tools, that they are the property of the U.S. Govern-

ment, that they have been so identified, and that they are
available for inspection by Government Representatives."
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A/_I'ICLE ll - PATENTS AND DATA

(a) The clauses contained in the following paragraphs of NASA PR or other

NASA documents as in effect on the date of this purchase order (or as

otherwise indicated below or in the VR, are incorporated herein by

reference and made a part hereof: 9.105_ Notice and Assistance Regarding

Patent Copyright Infringement; 9.107, Filing of Patent Applications;

9.101, Property Rights in Inventions (November 1962); 9.203-1, Rights

in Data; 9.108(a)_ Payment of Royalties; and in order to make the con-

tent of these clauses applicable to this purchase order, the term

"Contractor" shall mean Vendor, the term "Contract" shall mean this

purchase order, the term "Contracting Officer" in 9.105 and 9.203-1(d)

shall mean the Contracting Officer and Grumman; and term "government"

in 9.203-1 shall mean Government and G_amman. Vendor agrees to and

pursuant to such clause but only to the extent necessary to enable

Gz-amman to fulfill its obligations under the prime contract.

(b) Rights in Photographic Data

(i) The term "Photographic Data" as used herein includes writings,

sound recordings, pictorial reproductions, drawings or other

graphical representations, and works of any similar nature

(whether or not copyrighted) which are specified to be delivered

elsewhere in this _irchase order. The term does not include

financial reports, cost analyses, and other information incidental

to purchase order administration.

(2) All Photographic Data first produced in the performance of this

purchase order shall be the sole property of the Government. The

Vendor agrees not to assert any rights at common law or equity

and not to establish any calim to statutory copyright in such

Photographic Data. The Vendor shall not publish or reproduce

such Photographic Data in whole or in part or in any manner or

form, nor authorize other so to do, without the written consent

of the Government until such time as the Government may have

released such Photographic Data to the vablic.

(3) The Vendor agrees to grant and does hereby grant to the Government

and its officers, agents and employees acting within the scope

of their official duties, a royalty-free, nonexclusive, and irrevo-

cable license throughout the world (1) to publish, translate,

reproduce, deliver, perfoz_, use and dispose of, in any manner,

any and all Photographic Data not first produced or composed in

the performance of this purchase order but which is incorporated

in the work specified to be delivered under this purchase order;

and (ii) to authorize others so to do.
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ARTICLE ii - (b) (Continued)

(4) The Vendor shall indemnify and save and hold harmless Gramman

and the Government, their officers, agents and employees acting

within the scope of their official duties against any liability,

including costs and expenses, (i) for violation of proprietary

rights, copyright or right of privacy, arising out of the publica-

tion, translation, reproduction, delivery, performance, use or

disposition of any Photographic Data furnished under this purchase

order or (ii) based upon any libelous or other unlawful matter

contained in such Photographic Data.

Nothing contained in this clause shall imply a license to

G_m_n or the Government under any patent or be construed as

affecting the scope of any license or other right otherwise

granted to the Government under any patent.

(6) Paragraphs (3) and (4) above are not applicable to material

furnished to the Vendor by Grumman and incorporated in the work

furnished under the purchase order; provided, such incorporated

materzal is identified by the Vendor at the time of delivery of

such work.

(i) As used in this clause and in the Property Rights in Inventions

clause which is incorporated in this purchase order, the following

terms have the meanings assigned:

(A) "Reportable item" means any invention, discovery, improve-

ment or innovation, whether or not the same is susceptible

of protection under the United States patent laws, which

is made in the performance of work under this purchase

order or in the performance of any work done upon an under-

standing in writing that this purchase order would be

awarded;

(B) "Made" means conceived or first actually reduced to practice,

and "making" means conceiving or first actually reducing to

practice;

(c) "Invention" means any reportable item which appears to

fall within a statutory class of patentable subject matter

(35 U.S.C. i01 and 171) and which has a reasonable possibil-

ity of being patentable;

(D) "Subcontract" and "subcontractor" means any subcontract or

subcontractor of the Vendor, and includes any lower-tier

subcontract or subcontractor under this purchase order;
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ARTICLE ii - (c) (Continued)

When this clause and the Property Rights in Inventions

clause are included in any subcontract, "Contractor" shall

be read as "subcontractor" and "contract" shall be read as

"subcontract" ;

(F) "Person" means any individual, partnership, group, corpor-

ation, association, institution or other entity; and

(a) "Administrator" includes the Administrator of NASA and his

duly authorized representative.

(2) Vendor shall conduct a continual review of the results of the

work performed under this purchase order for the purpose of

identifying reportable items and shall furnish promptly to

G_n a written report concerning each reportable item.

Such a report shall include:

CA) Such technical detail as is necessary to identify, describe

and convey an understanding of the nature, purpose, opera-

tion and physical (electrical, chemical, etc.) characteristics

of each reportable item;

(B) A designation of each reportable item considered by the

Vendor to constitute an invention;

(C) A statement which sets forth the relationship of each

reportable item to the present purchase order work; and

(D) A statement of all apparent uses in which each reportable

item may find application.

(3) In addition to the report required in (2) above, the Vendor shall

furnish to Grumman within one month followlng each semi-annual

anniversary date of this purchase order a summary of the review

activities undertaken ana the results thereof which shall include:

(A) A written report as required by (2) above for each reportable

item not previously reported.

(B) A statement listing each subcontract containing this Reporting

of New Technology clause and the Property Rights in Inventions

clause, stating the name and address of each subcontractor,

describing the work to be performed, and giving the estimated

completion date of each subcontract.
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ARTICLE ii - (c) (Continued)

(4) After completion of the purchase order and prior to final payment,

Vendor shall furnish a report:

(A) Listing all reportable items or certifying that there were

no reportable items; and

Confirming or correcting previous information submitted

regarding subcontracts, or certifying that no such sub-
contracts were awarded.

(A) In each subcontract hereunder involving research, experimental,

design, engineering or development work, Vendor shall include

the Property Rights in Inventions clause which is incorporated

in this purchase order and this clause, except for paragraph

(6) below.

(B) In each subcontract hereunder of over _50,000 which calls

for work of the type described in (5) (A), the Vendor

shall, prior to tendering final payment:

(i) Obtain from an official having authority to execute

letter certifying the compliance by the subcontractor

with this clause and the Property Hights in inventions

clause which is incorporated in this purchase order; and

(ii) Submit a copy of such letter to Grumman.

(c) In the event of refusal by a subcontractor to accept this

clause and the Property Rights in Inventions clause or

either of them, Vendor shall promptly notify Grumman of
such refusal and shall not execute the subcontract in

question until provisions have been approved in writing

by Grumman for inclusion in said subcontract.

(D) Vendor shall, prior to final payment hereunder, furnish,

on behalf of vendor, from an official having authority to

execute such purchase order on behalf of the Vendor, a

letter certifying compliance by the Vendor with this clause

and the Property Rights in Inventions clause which is

incorporated in this purchase order.

(A) Except as provided in subparagraph (B) below, if the Vendor

fails to comply with the provisions of this clause or of

the Property Rights in Inventions clause which is incorpor-

ated in this purchase order_ there shall be withheld from

payment, until such failures have been corrected, either
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ARTICLE ii - (c) (Continued)

ten percent (10%) of the amount of this purchase order, or

fifty thousand dollars ($50,000), whichever is less. After

payment of eighty-five percent (85%) of the amount of this

purchase order, as from time to time amended, payment shall
be withheld until a reserve of either ten percent (10%) of

such amount or fifty thousand dollars ($50,000), whichever

is less, shall have been set aside, such reserve or balance
to be retained until the Vendor shall have complied with the

provisions of this clause and the Property Rights in Inven-
tions clause as aforesaid. In the event that Vendor does

not comply with the _rovisions aforesaid within one year
after final payment (exclusive of the amount withheld) of

this purchase order, any amount actually withheld under the
provisions of this purchase order and authorized to be with-

held under this paragraph (6) shall be deemed to be liquidated

damages for noncompliance with this clause. No amount

shall be withheld under this paragraph (6) so long as the

amount specified in this paragraph (6) is being withheld

under the provisions of this purchase order. The payment
of any amount or withholding thereof under this paragraph (6)

shall not be construed as a waiver of any rights accruing to

the Government under this purchase order.

Subparagraph (A) does not apply when the purchase order is

a no fee purchase order with an educational institution.

In no fee contracts with nonprofit institutions other than

educational institution, the percentage amount specified to
be withheld in subparagraph (A) above is reduced from ten

percent (10%) to one percent (1%).

(7) The Government may duplicate, use and disclose in any manner

and for any purpose whatsoever, and have others so do, all
reports required by paragraphs (2) and (3) of this clause.

(d) The prime contract contains an Authorization and Consent clause, as

defined in NASA PR 9.103(b), the benefits of which extend to this

purchase order_ or any part hereof, or any amendment hereto_ or any
subcontract hereunder (including any lower-tier subcontract).

(e) None of the supplies furnished hereunder or tools used for producing

such supplies, if specially designed for or by Grunmmn_ shall be

duplicated for others without the prior written consent of Grumman.
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ARTICLE 12 - TRANSFER OR ASSIGNMENT PROHIBITED; SUBCONTRACTING LIMITED

(a) This purchase order shall not, nor shall any interest therein, be

assigned or transferred by Vendor to any corporation, partnership,

individual or others without the prior written consent of Grumman.

(b) Vendor shall not, without the prior written consent of Gruamm_,

place any subcontract which:

(i) Is on a cost-plus-a-fee, time and material, or labor-hour

basis; or

(2) Is on a fixed price basis exceeding in dollar amount 825,000;

or

(3) Is for the fabrication, puz'chase, rental, installation or

other acquisition, of any item of industrial facilities, or
is for special tooling, having a value in excess of $1,000.

Grtunnnanmay, in its discretion, ratify in writing any such subcontract;

such action shall constitute the consent of Grumman as required by

this paragraph (b).

payment on a cost-plus-a-percentage-of-cost-basis.

(d) When a subcontract is within the provisions of paragraph (b), above

and involves an amount estimated to be $100,000 or more or may be

anticipated to aggregate $100,000 or more with add-ons, Vendor shall

submit a procurement plan at least twenty days prior to Vendor

issuing any request for quotation which shall contain:

(1) A detailed statement of the proposed scope of work.

(2) An invitation list, the criteria used in establishing the list

and the proposed method of selecting the subcontractor.

(3) The estimated dollar value of the proposed procurement and the

projected dollar value which may normally be expected to result

from this procurement.

(4) The type of subcontract, i.e., Cost, Cost-Plus-Fixed-Fee, Fixed

Price, etc.

The estimated period of performance and, where such period

extends beyond the period for which funds are allotted to this

purchase order, the proposed limitation upon funds payable
under the subcontract.
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ARTICLE 12 - (d) (Continued)

(6) A staten_nt of the rights to data accruing to the National

Aeronautics and Space Administration under the proposed sub-

contract.

(7) A statement of the Rights of Access to subcontractor's plants

by other prime contractors.

(8) The reporting requirements to be included in the proposed sub-

contract •

(9) Items of unusual nature pertaining to this proposed subcontract

and all other information necessary to present a complete picture

of the proposed procurement.

No arrangement as to subcontract award of those subcontracts described

in this paragraph (d) shall be made by Vendor prior to receipt of

consent from Grumman. The above information shall be submitted upon

request on any other proposed subcontract referred to in (b) above.

(e) _!he Vendor shall give Grumman immediate notice in writing of any

action or suit filed, and prompt notice of any claim made against

the Vendor by any subcontractor or Vendor which_ in the opinion of

the Vendor, may result in litigation, related in any way to this

purchase order with respect to which the Vendor may be entitled to

reimbursement from Grumms_u.

(f) _e Vendor shall (i) insert in each price redetermination or incentive

price revision subcontract hereunder the substance of the "Limitation

on Payments" provision set forth in paragraph (j) of the clause

described by Section 7.108 of the NASA Procurement Regulation,

including subparagraph (4) thereof, modified to omit mention of the

Goverr_ent and reflect the position of the Vendor as purchaser and

of the Government and reflect the position of the Vendor as purchaser

and of the subcontractor as Vendor, and to omit that portion of

subparagraph (3) thereof relating to tax credits, and (ii) include in

each cost-reimbursement type subcontract hereunder a requirement that

each price redetermination and incentive price revision subcontract
thereunder will contain the substance of the "Limitation on Payments"

provision, including subparagraph (4) _ereof, modified as outlined

in (i.) above.

(g) To facilitate sms/.l business participation in subcontracting under

this purchase order, the Vendor agrees to provide progress payments

om the fi_ed price types of subcontracts of those subcontractors

which are small business concerns, in conformity with the stemdards

for customary progress stated in paragraphs 503 and 514 of Appendix E
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AR_i__CLE.12 - (g) (Continued)

of the ArmedServices Procurement Regulation, as in effect on the
date of this purchase order. The Vendor further agrees that the need
for such progress payment.swill not be considered as a handicap or
adverse factor in the award of subcontracts.

(h) Tfle substance of paragraphs (d), (e) and this paragraph (h) shall

be included in each subcontract hereunder which involves an amount

estimated to be $i00,000 or more or may be anticipated to aggregate

$i00,000 or more with add-ons, modified to reflect the position of

subcor.tractors or vendors.

ARTICLE 13 - ADDITIONAL NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROCt_REMENT REGULATIONS_ CLAUSES

The contract clauses contained in the following paragraphs of the

NASA PR, as in effect on the date of this purchase order, are

incorporated herein by reference and made a part hereof: 1.307.2

Priorities, Allocations and Allotments; 1.707-3(b), Small Business

Subcontract Programs; 6.104-5, Buy American Act; 7.103-13, Re-

negotiation_ 7.103-19, Officials not to Benefit; 1.503, Covenant

Against Contingent Fees; 7.104-4, Notice to the Government of Labor

D_ _i_ _ 7-I Ok.l ] (a). E_ce_s Profit : 7.204-12 Securit_ Reauirements ;

1.707-3(a), Utilization of Small Business Concerns; 7.104-20,

Utilization of concerns in L_,or oui'p_u_.........._-_'_9 7 ._vD-_!, _uu±_,_........

].2.203, Convict Labor] 12.604, Walsh-Healey Public Contracts Act;

12.802_ Nondiscrimination in Employment.

In all such clauses, where necessary to make the context applicable

to this purchase order, the term "Contractor" and equivalent phrases

shall mean "Vendor," and the terms "C_vernment" and "Contracting

01'ricer" and equivgLent phrases shall mean "Grumman".

(b) Contract Work Hours Standards Act - Overtime Compensation

This purchase order, to the extent that it is of a character specified
in the Work Hours Act of 1962 (Public Law 87-581, 76 Stat. 357-360)

and is not covered by the Walsh-Heale[ Public Contracts (41 U.S. Code

35-45), is subject to the following provisions and to all other

provisions and exceptions of said Work Hours Act of 1962.

(i) Overtime requirements

No Vendor or subcontractor contracting for any part of the pur-

chase order work shall require or permit any laborer or mechanic

to be employed on such work in excess of eight hours in any

calendar day or in excess of forty hours in any workweek unless

such laborer or mechanic receives compensation at a rate not
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ARTICLE 13 - (b) (Continued)

less than one and one-half times his basic rate of pay for all

hours worked in excess of eight hours in any calendar day or

in excess of forty hours in such workweek, whichever is the

greater number of overtime hours.

(2) Violations_ liability for unpaid wages; liquidated damages

In the event of any violation of the clause set forth in paragraph

(i), the Vendor and any subcontractor responsible therefore
shall be liable to any affected employee for his unpaid wages.

In addition, such Vendor or subcontractor shall be liable to
the United States (in the case of work done under contract for

the District of Columbia or a territory, to such District or to

such territory), for liquidated damages. Such liquidated damages

shall be computed, with respect to each individual laborer or
mechanic employed in violation of the clause (i), in the sum of

$i0 for each calendar day on which such employee was required or

permitted to work in excess of eight hours or in excess of forty

hours in a workweek without payment of the overtime wages

required by the clause (i).

(3) Withholdin_ for unpaid wa_es and liquidated damages

The Federal agency for which the purchase order work is done or

by which financial assistance for the work is provided may with-

hold, or cause to be withheld, from any monies payable on account
of work performed by the Vendor or s_contractor_ the full amount

of wages required by the purchase order and such sums as may

administratively be determined to be necessary to satisfy any
liabilities of such Vendor or subcontractor for liquidated

damages as provided in clause (2).

(4) Insertion of clauses in subcontracts

The Vendor agrees to insert the foregoing clauses (1), (2) and

(3), and this clause (4), in all subcontracts.

ARTICT_E 14 - LIMITATION OF REPORTS

The reporting requirements of this purchase order are subject to the

Government Printing and Binding RegUlations published by the Joint Com-

mittee on Printing, Congress of the United States, and the Vendor shall be

governed accordingly.
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ARTICLE 15 - LIMITATION OF GRUMM 'S OBLIGATION

(a) It is estimated that the total cost to Grumman, inclusive of any

fix___d fee, for the performance of this purchase order will not

exceed the estimated cost and fixed fee set forth in the Schedule

and the Vendor agrees to use its best efforts to perform the work

specified in the Schedule and all obligations under this purchase

order within such estimated cost. The fixed fee for complete

performance of this purchase order is specified in the Schedule.

(b) The sum presently available for payment and allotted to this pur-

chase order, the items covered thereby and the period of performance

which it is estimated the allotted amount will cover, are specified

in the Schedule. It is anticipated that from time to time addi-

tional funds will be allotted to this purchase order up to the full

estimated cost, including any fixed fee. When additional funds are

allotted from time to time for continued performance of the work,

the parties shall agree as to the applicable estimated period of

purchase order performance which shall be covered by such funds and

the purchase order Schedule amended accordingly. The Vendor agrees

to perform or have performed work on this purchase order up to the

point at which in the event of termination of the purchase order for

the convenience of Grumman or the Government pursuant to the clause

c_%TM t.hT_ T_11_._ C)T_6_I_ entitled "Termination." the total sanount paid

and payable by Grtunmmm pursuant to any settlement including cost and

fixed fee under paragraph (e) of such clause would, in the exercise

of reasonable judgment by the Vendor, approximate the total amount

at the time allotted to this purchase order. The Vendor shall not

be obligated to continue performance of the work beyond such point.

(c) Grummsn shallnot be obligated to reimburse the Vendor for costs

incurred (including amounts payable in respect to subcontracts and

termination settlement costs) and to pay any fixed fee to which the

Vendor may be entitled in excess of the total amount from time to

time allotted to this purchase order. However, when and to the

extent that the total amount allotted to this purchase has been

increased_ any costs incurred by the Vendor and any fixed fee to

which the Vendor may be entitled 3 prior to the increase and in

excess of the amount previously allotted shall be allowable to the

same extent as if such costs had been incurred and fee earned after

such increase in amount allotted

(d) In the event funds allotted are considered by the Vendor to be

inadequate to cover the work to be performed for the period set

forth in the Schedule, the Vendor shall notify Grumms_ in writing

when within the next thirty (30) days the work will reach a point,

at which_ in the event of termination of this purchase order for

the convenience of Grumman or the Government pursuant to the clause

of this purchase order entitled "Termination" the total amount paid

s.nd payable by Grumman pursuant to a settlement including cost and



_F-28

ARTICLE15 - (d) (Continued)

fixed fee under paragraph (e) of such clause will approximate eighty-

five percent (85%) of the total amount then allotted to the purchase

order. The notice shall state the estimated date when such point will

be reached and the estimated amount of additional funds required to

continue performance for the period set forth in the Schedule. The

Vendor shall, thirty (30) days prior to the end of the period specified

in the Schedule, advise Grumman in writing as to the estimated amount

of additional funds which will be required on the basis of the Obligation

for performance in accordance with paragraph (b) of this clause, for

the timely performance of the work under the purchase order for such

further period as may be specified in the Schedule or otherwise agreed

to by the parties. If, after such notification, additional funds are

not allotted by the end of the period set forth in the Schedule, or

an agreed date in substitution therefore, Grumman will, upon written

request of the Vendor, terminate this purchase order on such date, or

on a date to be specified in such request, on which the Vendor, in the

exercise of his reasonable judgment, estimates that he will have dis-

charged his obligation to perform hereunder in accordance with paragraph

(b) of this clause, whichever is later, pursuant to the provisions of

the clause of this purchase order entitled "Termination."

(e)

(f)

(g)

(h)

When additional funds are allotted from time to time for continued

performance of the work under this purchase order, the parties shall

agree as to the applicable period of purchase order performance which

shall be covered by such funds, and the provisions of paragraph (b),

(c) 3 and (d) of this clause shall apply in like manner to such addi-

tional allotted funds and substituted date pertaining thereto, and

the purchase order shall be amended accordingly.

Grummanmay at any time prior to termination allot additional funds,

for thispurchase order, and, with the consent of the Vendor, after

notice of termination_ may rescind such termination in whole or in

part 3 and allot additional funds for this purchase order.

In the event that sufficient amounts are not allotted to this pur-

chase order to allow completion of the work contemplated by this

purchase order, theVendor shall be entitled, subject to the

limitations of paragraph (c) of this clause, to a percentage of the

fixed fee set forth in the Schedule equivalent to the percentage of

completion of the work contemplated by this purchase order.

Nothing in this clause shall affect the right of Grunmm_ to terminate

this purchase order pursuant to the clause of this purchase order
entitled "Termination."
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(i) For the purpose of this clause, the 8/Llotment(s) specified in the

Schedule shall not be decreased without the consent of the Vendor.

(J) This clause shall be applicable and the clause of this purchase

order entitled "Limitation of Cost" inapplicable until such time

as an amount equal to the total estimated cost and fee set forth

in the Schedule is allotted to this purchase order and thereafter

the clause of this purchase order entitled "Limitation of Cost"

shall be applicable and this clause inapplicable.

ARTICLE 16 - DATA REQUIREMENTS

(a) To the extent that the following data are not elsewhere required

to be furnished to Grumman under this purchase order, and is of the

type retained by Vendor in the normal course of business, the Vendor,

upon written request of Grumman at any time during purchase order

performance or within one year after final payment to Grumman under

the prime contract, shall furnish the following:

(1) A set of engineering drawings necessary to enable reproduction

or, where appropriate, manufacture of any equipment or items
furnished under the ourchase order (other than comDonents or

items of standard commercial design or items fabricated hereto-

fore)_ or a set of flow sheets and engineering dz'awings

necessary to enable performance of any process developed under

the purchase order. Such set(s) of drawings and flow sheets

shall be reproducible copies incorporating all changes m_le in

the equipment or process in the form in which it was delivered

to Grumman.

(2) Any of the following data Which are necessary to explain or

help Grumman technical personnel understand any equipment,

items or process developed under the purchase order and fur-

nished to Grumman:

(A) A copy (which shall be a reproducible master if one is so

requested) of drawings and other technical data used in

or prepared in connection with the development, practice

and testing of any process or processes required under the

purchase order, or with the development, fabrication,

(other than items of standard commercial design or items

fabricated heretofore), is required under the purchase

order.

(B) A report of all studies made in planning the work, and in

developing background research for the work, including

citation references to all such background research, and
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a copy of all compilations, digests or analyses of such

background research compiled in connection with the

performance of this purchase order.

(C) A copy (which shall be a reproducible master if one is

so requested) of design studies, research notes, para-

meter and tolerance studies, drawings, including Vendor's

indentification of symbols and markings, specifications,

test results and any other technical information used in

any research, development, design, engineering, and test-

ing required in the performance of this purchase order,

including test equipment and related items, together with

any information as to safety precautions which may be

necessary in connection with the manufacture, storage, or

use of the equipment, material, or process, if any, in the

event that any equipment, material or process is the

subject of research under this purchase order. The Vendor

shall not be required to furnish any background data which

may be described in (B) or (C) above unless such data are

essential and closely related to the purchase order work.

(b) All reports, data, and recorded information which are requiz_d to

be furnished by the Vendor under this provision, as well as all

other reports of a technical nature required to be furnished under

this purchase order, are "Subject Dat_' within the meaning of the

clause incorporated by reference in this purchase order entitled

"Rights in Data".

(c) Nothing contained in this "Data Requirements" clause shall require

the Vendor to deliver (i) any data, the delivery of which is excused

by paragraph (i) of the clause incorporated by reference in this

purchase order entitled "Rights in Data"_ or (2) data previously

developed by parties other than the Vendor, independently of this

purchase order and acquired by Vendor prior to this purchase order

under conditions restricting Vendor's right to disclose the same.

If any of the data requested is in the public domain or copyrighted,

it will be sufficient for the Vendor to identify the data and furnish

a citation as to where it may be found.

(d) Any reproducible copies requested under this "Data Requirements"

article shall be of a type and prepared in accordance with good

commercial practice.

In the event Grumman requests the delivery of data by the Vendor,

as contemplated by (a) above s prior to final payment s such request

sh_ll be treated as a change under the clause of this purchase

order entitled "Changes" and an equitable adjustment in the estimated
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!

cost and any fixed fee shall be made to cover the cost of preparing

drawings called for in (a) (1) above, and of collecting, preparing,

editing, duplicating assembling, and shipping the date requested under

(a) above, but only to the extent that the Vendor warrants that such
costs were not included in the estimated cost and fixed fee of the

purchase order. The Vendor shall comply with requests of Grummanmade
under (a) above, within one year following final payment to Grunm_n

under the Prime Contract, provided, that suitable provision is made for

reimbursement of the additional costs of complying with such request,

together with a reasonable fee, such additional costs being limited

to the costs set forth above, and warranted to have been excluded

from the estimated cost and fixed fee of the purchase order. Any

adjustment or payment under this paragraph (e) shall not include

ar_v amount for the value of the data, as distinguished from the
costs set forth above.

ARTICLE 17 - VENDOR'S INDEPENDENT RESEARCH PROGRAMS

Any invention made in the performance of any work by the Vendor under
the Vendor's own product improvement program or the Vendor's independent

research program, even though supported by an allowance of costs for such

program as a part of the owrh_d cu_L_ h_vf, wlll L_utbe subject to th_

"Property Rights in Inventions" clause of this purchase order unless said

work is identified in wiring as being requested in the performance of this

purchase order.

ARTICLE 18 - INCENTIVE PROVISIONS

(a) Grumman shall have the right, upon written notice to the Vendor, to

require the Vendor to enter into negotiations concering the incor-
porations of appropriate incentive provisions into the purchase order.

(b) The Vendor may request at any time that negotiations be entered into

concerning appropriate incentive provisions.

(c) If such negotiations result in an agreed incentive provision, it will

be incorporated herein by an amendment to the purchase order.

ARI'ICLE l_ " PLACE OF PERFORMANCE

(a) _he Vendor shall perform all work called for herein at the Vendor's

plants as set forth elsewhere in this purchase order except for work

to be accomplished by subcontractors.

(b) The Vendor shall promptly notify Grumman of any contemplated change in

location for the performance of work from the locations designated above.

Prior approval of Grunmnan shall be obtained by the Vendor before making

any change in location for the performance of work herein, if the cost
of performing such work is estimated to exceed $50,000.
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ARTICLE 20 - VISITS TO VENDOR'S PLANTS

Authorized representatives of Grtumnan and NASA shall have the right to
visit the Vendor's and its subcontractors' plant(s) at any time during

the performance of this purchase order for the purpose of making any in-

spections or obtaining any information. Prior notification of such visits

shall be given Vendor's personnel to minimize interference with normal

operations of such plant(s).

ARTICLE 21 - RELEASE OF NEWS INFOEMATION

No news release_ public announcen_nt, denial or confirmation of some or part

of the subject matter of this purchase order or any phase of any program

hereunder shall be made without the prior approval of Grun_ua_.

ARTICLE 22 - VE_)OR AND SUBCONTRACTOR COST OR PRICING DATA

(a) (i)

(2)

(3)

(4)

_e vendor shall require, under the situations described in

(2) below, unless exempted under the exceptions set forth in

(3) below, each subcontractor under this purchase order to

submit cost or pricing data and to certify that, to the best

of his knowledge and belief, such cost or pricing data are

accurate, complete and current.

The cost or pricing data called for under (i) above shall be

submitted prior to (i) the award of each subcontract the

price of which is expected to exceed $100,000 and (ii) the

pricing of each change or modification to a subcontract under

this purchase order for which the price adjustment is expected

to exceed $100,000.

Cost or pricing data need not be furnished pursuant to this

paragraph (2) where (i) Vendor has not been required to furnish

cost or pricing data and to certify that it is accurate,

complete and current; and (ii) the price or price adjustment is

based on adequate price competition, established catalog or

market prices of commercial items sold in substantial quantities

to the general public_ or prices set by law or regulation.

In submitting the cost or pricing data, the subcontractor shall
use the form of certificate set forth in paragraph (b) below

and certify that the data are accurate, complete and current
as of a date prior to and as close as practicable to the date
of awsz.d of the subcontract or to the date of the price adjust-

ment of any change or modification. Such cost or pricing data

and certificate of current cost or pricing data shall be sub-

mitted by subcontractors to the Vendor (or, to their immediate

r_xt higher tier subcontractor, for delivery to Grumman through

successive higher tiers of subcontractors).
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(b) The certificates required by this clause shall be in the form set

forth below. The second date shown in the certificate shall be

prior to _nd as close as practicable to the date of agreement of the

related negotiated price or price adjustment. When the certificate

is to be submitted by a subcontractor, the words "Grumman or its

representative" shall be deleted and the name of the firm requiring

the certificate shall be inserted. Title lO U.S.C. Section lOO1

prescribes criminal penalties for making false representations to

the Government.

CONTRACTOR'S CERTIFICATE OF CURRENT COST

OR PRICING DATA (November 1962 )

This is to certify that, to the best of my knowledge and belief:

(i) complete pricing data or cost data current as of
Date

have been considered in preparing the

Describe the proposal,

quotation, request for price adjustment, or other submission

involved giving appropriate identifying number, e.g., PEP No. )

and submitted to Grumman or its representative;

(ii) 'all significant changes in the above data through
Date

have been similarly submitted; amd no more recent significant

change in such data was known to the undersigned at the time

of executing this certificate; and

(iii) all of the data submitted are accurate.

NAME

TITLE

FIRM

Date of Execution
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(c) For purposes of verifying that cost or pricing data required to be

submitted and certified to, either during negotiation of this pur-

chase order or pursuant to the provisions of this clause are

accurate, complete, and current, the Contracting Officer, or his

authorizedrepresentatives, shall - until the expiration of three

yeaz's from the date of final payment under this purchase order -

have access to and the right to examine those books, records,

documents and other evidence which will permit adequate evaluation

and projections used therein, which were available to the Vendor as
of the date of execution of the Contractor's Certificate of Current

Cost or Pricing Data.

(d) Whenever the price of any change or modification to this purchase

order is expected to exceed $100,000, except where the price is

based on adequate price competition, established catalog or market

prices of commercial items sold in substantial quantities to the

general public, or prices set by law or regulation, the Vendor

agrees to furnish Grumman cost or pricing data and shall certify,

using the certificate set forth in paragraph (b) above, that to

the best of his knowledge and belief such cost or pricing data

az'e accurate, complete and current as of a date prior to and as

close as practicable to the date of agreement of the price adjust-

ment.

(e) The Vendor agrees to insert paragraph (c), without change, and

the substance of paragraphs (a), (b), (d) and (e) of this clause in

each subcontract hereunder in excess of $100,000, and in each sub-

contract of $100,000 or less at the time of making a change of

modification thereto in excess of $100,000.

(f) Whenever the Vendor was required to furnish a certificate of current

cost or pricing data, either during negotiation of this purchase

order or pursuant to the provisions of this clause, or whenever a

lower-tier subcontractor hereunder was required to furnish such a

certificate pursuant to the provisions of this clause or of a clause

in any subcontract hereunder and the Contracting Officer determines

that the price of the prime contract, including any profit or fee,

or that any price adjustment negotiated for any change or mofification

to the prime contract, has been increased by any significant sums

because Vendor's cost or pricing data was inaccurate or incom-

plete or was not current as of the date set forth in the certificate

applicable to such data and such price or price adjustment shall be

reduced accordingly and the prime contract shall be modified in

writing to reflect such reduction then in the event of any such re-

duction in the prime contract, the purchase order price, including

any profit or fee shall be reduced in an amount to reflect the above

reduction, exclusive of any Grumman fee contained in such reduction,

and the purchase order shall be modified in writing accordingly.
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ARTICLE 23 - LIMITATION ON WIthHOLDING OF PAYMENTS

If more than one clause or schedule provision of this purchase order

authorizes the temporary withholding of amounts otherwise payable to the

Vendor for supplies delivered or services performed, the total of the

amounts so withheld at any one time shall not exceed the greatest amount

which mmy be withheld under any one such clause or schedule provision at

that time; provided, that this limitation shall not apply to --

(i) Withholding pursuant to any clause relating to wages or

hours of employees;

(2) Withholding not specifically provided for by this purchase

order; and

(3) The recovery of overpayments.

ARTICLE 24 - LAW GOVERNING

This purchase order shall be governed by and construed according
to the laws of the Sate of New York.

ARTICLE 2> - REPORT ON NASA SUBCONTRACTS (SEPTEMBER; 1962)

(a) The Vendor agrees to submit information on NASA Form 667 to the

National Aeronautics and Space Administration (Attention: Code I_RP),

Washington 25, D.C., substantially as follows with respect to each
subcontract or modification thereof exceeding $i0,000 as soon as

possible after execution thereof:

(i) The name and address of the prime contractor (Grumman) and the

NASA prime contract number (NAS-9-1100).

(ii) The name and address of the subcontractor (Vendor).

(iii) Whether the subcontractor is a large or small business concern.

(iv) A brief description of the subcontract work.

(v) The amount of the subcontract.

(vi) 'l_leprincipal location where the subcontract work is to be

performed_ if known.

(b) The term "subcontract" as used herein means procurement in excess of

$10,000 by the Vendor of articles, materials, or services entering into
the performance of this contract_ except purchases, regardless of

amount, of stock items, materials, or services which cannot be speci-
fically identified with this contract."
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ARTICLE 26 -

_he terms and conditions of this purchase order set forth the

entire agreement between the parties hereto and supersede all communi-

cations 3 representations or agreements 3 whether oral or written, between

the parties hereto with respect to the subject matter hereof_ and no

agreement or understanding varying or extending the terms and conditions

of this purchase order will be binding unless in writing and signed by

Grunmm_'s Manager of Procurement. No conditions stated by Vendor in

accepting this purchase order shall be binding upon Grumman if in conflict

with 3 inconsistent with, or in addition to the terms and conditions con-

tained herein unless expressly accepted in writing signed by Grumman's

Manager of Procurement. _he remedies herein reserved shall be in addition

to any further remedies provided in law or equity.
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l.

i.i

1.2

1.2.1

VOLUME I

SUMMARY PROPOSAL

GENERAL

The technical proposal represents the information required to

evaluate the excellence of the Vendor's technical staff, tech-

nical facilities, and proposed solution to the technical design,

manufacturing, and operational problems as defined herein in

support of development of the lunar excursion module.

Technical Approach. - This subsection shall present a brief

description of the Vendor's technical proposal.

Technical Discussion. - This subsection shall include as a minimum

for the equipment proposed:

(a) Program Plan - This plan shall include as a minimum the list

of major events (milestones) shown in Table G-I.

(b) General layouts of the configuration

(c) A schematic and/or a functional block diagram

(d) Performance Summary

(e) Detail Test Plan for Development through Qualification

showing:

(i) Type of test

(2) Number of test

(3) Duration of test

(4) Hardware requirements

(f) Description of test facilities and availability for

utilization on this program.

Weight and Balance Requirements for Proposals. -

(a) Weight is a critical factor and will be an important criteria.

(b) A detail weight breakdown, in sufficient substantiative data

to permit evaluation by Grumman, must be submitted.

(c) During negotiations, the bid weight or an agreed upon

modification thereto shall be established as the specifica-

tion maximum weight.

O
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1.2.1 (Continued)

(d) The vendor shall submit physical data tabulations, which will

includelthe following information, in addition to item (b)

above.

Subsystem Component Weight Volume Dimensions Quantity
LBS. IN3 DIA. L H W

Component Total

1.3

1.3.1

1.3.2

1.3.3

Subsystem Total

Specific Questions. - The Vendor shall provide data or answers

to questions as follows:

Oxidizer/Fuel Ratios. - Prepare curves of specific impulse vs.

oxidizer/fuel ratios. The specific impulse values shown on these

curves shall include theoretical values (for both frozen flow and

shifting equilibrium conditions) and estimated nominal values which

the Vendor predicts will be achieved for this application. In

addition, the Vendor shall provide data which indicates the

influence of oxidizer/fuel ratios on engine weight, cost, reli-

ability and schedule. The range of oxidizer/fuel ratios to be

covered shall be from 1.5 to 2.3 in increments of O.1 oxidizer/

fuel. Based on this data, the Vendor shall recommend the nominal

design oxidizer/fuel ratio to be used for this particular applica-

tion.

Nozzle Exhaust Profile. - Define the temperature and pressure

pattern of the nozzle exhaust gases in a lunar environment for

an oxidizer/fuel range of 1.5 to 2.3 and E = 30, 40, 50 and 60.

Subcontractor System Test Facility. - Describe the test facility

in which the Grumman supplied pressurization rig(s) will be in-

stalled to conduct the complete systems tests. Define the

facility envelope and available tie-down points to permit design

of the support structure and the rigs. Include here a discussion

of alternate test facilities available or required to conduct

the program.
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1.3.4

1.3.5

1.3.6

Performance Analysis. -

This program should include:

* Combustor performance - reaction equations for the fuel and

oxidizer_ including recombination losses.

* Injector losses.

* Nozzle performance including losses due to nozzle wall

shear drag, geometry and heat transfer losses.

The program equations and card deck are required.

Thermal Environment. - Evaluation of potential thermal problems

for an engine installed in a LEMvehicle required the following
data:

(a) Combustion gas total temperature and the cold wall heating

rate as a function of nozzle area ratio and mixture ratio.

The range of oxidizer/fuel ratio to be covered should be

from 1.5 to 2.3 for nozzle area ratios of E = 40, 50, and

_ve

(b) Inside and outside emissivities as a function temperature

of proposed radiation cooled skirt materials before and

after a firing.

Meteoroid Protection. - The quad. thruster units mounted on

the outside of the LEM ascent stage will be subject to

meteoroid impact damage. The hazard is defined by Whipple's

distribution of sporadic meteoroids and the design exposure
time is as follows:

Normal Mission Mode

Space Flight (non-operating) 77.3 hrs.

Lunar Decent (operation) 2.7 hrs.

e
L M
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1.3.6

1.3.7

1.3.8

(Continued)

Normal Mission Mode

Lunar Stay (non-operating) 48.4 hrs.

Lunar Ascent (operating) 1.6 hrs.

The following penetration formula is from Summers (NASA

Technical Note D-94) modified for finite thickness.

ts Vm2 1/3
_[_ = 413.78 psEs

ts = single skin thickness required to stop a
meteoroid of diameter dm.

dm = diameter of meteoroid

Vm = velocity of meteoroid in Km/sec.

ps = density of skin material in gms/cm 3

Es = Young's Modulus of skin material in psi.

The probability of no penetration shall assume a random

occurrance of the Whipple distribution, that is, it shall

be in the following form:

Po = -rAT
e

Where r = Daily accretion of earth impacts

Surface area of earth sq. ft. day

A = Exposed area in sq. ft.

T = Exposure time in days

Using this design approach the vendor is requested to propose a

protection system and to show the relationship between prob-

ability of no penetration and weight. Probabilities below .990

are not to be considered.

Thrusters. - Latest detail and assembly drawings (dimensioned

or/layouts) of the Apollo service module lOO# engines are required.

Undefined Items of LSP-_IO-2. - The proposal shall include answers

to the following undefined items of LSP-310-2, paragraphs 3.3.5.1

and 3.3.5.2_ 3.3.3.1.3, 3.4.2, as well as Table I.
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1.4

1.5

1.6

1.7

Problem Areas. - Name what you consider to be the problem

areas as related to your proposed part in the Lunar Excursion

Module Development Program.

Make-or-Buy Plan. - Indicate your anticipated make-or-buy list.

Explain the basis on which it was developed and how you will

provide for total system engineering integration. For those

items you proposed to make, specify the division and location

within your company. Particularly, identify the major components

or parts you will buy. Proposed subcontractors considered will

be shown_ however, it is intended that each of the major

elements of the make-or-buy and subcontract structure will be

subject to technical and administrative review and approval

of Grumman prior to commencement of any work. You are requested

to consider the use of previously developed equipment and

systems to the extent technically feasible. Any such proposed

utilization should be identified in developing your make-or-buy

program.

Business Management Summary. - This section should include as
a minimum:

(a) Ta0le of the vendor's past experience and performance

(b) Organization chart(s) as specifically pertaining to this

program in addition to the corporate organization

relationship.

(c) Summary of the facilities that are required for this

program and how they will be provided.

(d) Total manpower available showing that required specifically

for this program.

(e) The type of cost control program he envisions for this

program.

Vendor Deviations. - This section must list all deviations from

LSP-310-2 that the vendor has taken inthe preparation of his

proposal.



TABLE G-I

LIST OF MAJOR EVENTS (MILESTONES)

The vendor shall be required to incorporate the following list

of major events as a minimum in his Program Master Plan and

Pert Network schedule, defining those dates when accomplish-

ment is expected to be achieved. Events are not necessarily in

chronological order.

a) Complete preliminary system requirements definition.

b) Complete interface requirements study.

c) Complete preliminary definition of reliability goals

and procedures.

d) Complete preliminary system performance specification.

e) Complete preliminary component performance specification.

f) Complete preliminary ground support equipment require-

ments.

g) Complete preliminary tooling requirements study.

h) Complete facilities utilization plan.

(i) Complete documentation requirement fulfillment plan.

(j) Release of all component procurement specifications.

(k) Release of all thrust chamber assembly fabrication

drawings.

(I) Delivery of approved interface requirements to Grumman.

(m) Issuance of preliminary reliability report.

(n) Freeze date of system design configuration.

(o) Completion of all component development testing.

(p) First hot firing of breadboard.

(q) Completion of all component qualification testing.

(r) All the delivery dates shown in Item i, 2, and 3.

(s) Receipt of helium pressurization system (i December 1963).
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2.1

2.2

2.2.1

VOLUME II

COST PROPOSAL

General. - Your proposal shall be prepared on the basis of the

program schedule and hardware deliveries presented in Section B,

in accordance with the requirements of Section C and the

referenced Design Control Specification.

Summary. - The vendor proposal shall contain, as a minimum

the following summary information:

(a) A detail work statement reflecting the specific vendor

interpretation(s) of the Grumman tasks described in

Section C.

(b) A summary of the total labor required in manmonths for

each item in Section A for the labor categories of

Engineering, Manufacturing, Tooling, Quality Control _

and Testing.

(c) A summary of the total hardware required by components

as defined inSection C, paragraph i.i for each

applicable item of Section A.

(d) A summary Form 533 modified for the total program per

the instructions presented in Exhibit A.

(e) A total program cumulative cost curve is required.

(f) The total manhours to be proposed on Form 533 modified

should be presented on a direct manpower curve by the

five categories of labor (Engineering, etc.) Also

required, a budgeted manpower summary curve, direct and

indirect, for each of the five labor categories.

Detailed Cost Substantiation. - The vendor shall present for

each of the major items summarized in Section A, a form 533

modified per the instructions presented in Exhibit A. In

addition to this form, the following supporting data (as

a minimum) is required as outlined in the following paragraphs.

Task Descripti0n/Direct Cost Estimate Form 533A. - A separate

description will be completed for each sub-item or task (re-

ference Section_!C). Each estimated category of labor, Engineering,

Manufacturing, etc. associated with each sub-item or task

described, should be spread over the performance period.

e
L_M
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2.2.2

2.2.3

2.3

2.4

2.4.1

2.4.2

2.4.3

2.5

2.6

2.7

Labor/Rate Breakdown_ Form 533B. - A detailed labor category

breakdown substantiating the actual labor mix shall be pre-

sented as indicated by Form 533B.

Hardware Cost Breakdown 2 Form 533C. - A detailed cost break-

down for each component will be presented per Form 533C. The

cost buildup by elements relating to the 533 modified is to

be interpreted as labor (Engineering, Manufacturing, Quality

Control, etc., as applicable) and material cost.

Bill of Material. - A completed system Bill of Material is de-

fined as best available knowledge of subassemblies, parts and

raw material which made up the particular unit. Indicate the

basis for the proposed costs (best estimates, vendor quotations,

standard part prices, historical purchase orders, etc.). List

unit quantity and cost, and extended quantity and cost.

Rate Approval Support. - The vendor shall furnish the name,

address and telephone number of the cognizant audit agency.

If proposed direct labor, overhead, G and A, and other indirect

rates have cognizant audit approval give approval document

title, number, signing authority, and date.

In either case (government approval or not) the proposed and/or

projected labor, overhead, G and A, and other indirect rate

schedules and pools, current and historical, should be avail-

able for further Grumman review and discussion.

Indicate the basis and method for all projected direct and in-

direct rates.

Supportin_ Documentation. - The vendor is required to maintain

all formal and informal documentation supporting this proposal,

as an evaluation may be made to review the validity of various

cost elements prior to any possible contract award.

Tooling and S_ecial Test Equipment. - The vendor is required to

support all tooling and special test equipment costs by a de-

tail list. The format of this supporting data should in general

follow the format of Form 533C.

Proposal Deviations. - A complete list of all the Vendor Require-

ment deviations taken by the Vendor in preparation of his

proposal are to be presented in this volume. Specific reference

to the effected paragraph(s).



EX]K[BITA

COST PACKAGE INSTRUCTIONS

A. Form 533 Modified

i. Form 533 Modified shall be completed in its entirety

for only the total program (cost element projection).

For the major items (Section A) only the manhours

(reference numbers i0 thru 50); total cost (reference

number 80); total price (reference number i00); and

commitments (balance outstanding and liability if

terminated) need be spread over the "cost projected"

columns. Also, the "total cost at completion" column

must be compl_ted for each of the major items.

2. For Cost Proposals, ignore the first two columns, "cost

incurred", and complete the "cost projected" portion.

.

.

For subcontractor Cost Reports complete the two "cost

incurred" columns and the "cost projected" columns

starting with the current quarter of the government

fiscal year. Show the quarterly breakdown for the

balance of the current fiscal year and the two

following fiscal years, the balance to complete, if

any, and the total cost at completion. The form is

to be submitted monthly so as to reach Grumman by

the 5th day of the calendar month, showing cost in-

curred through the prior month and an up-to-date pro-

jection showing the current realistic total cost at

completion. Monthly "cost incurred" may be an estimate

based on incomplete accounting data to the extent

necessary to meet the submission data; any resulting

discrepancies will be corrected as necessary the

following month.

Direct Labor - Show Direct Labor (reference number 10-50)

in average number of Direct Manhour during the montb_y

report period or projected per quarter, including "job

shopper}' labor. To the extent possible show all direct

labor in one of the five indicated categories (Engineering,

Tooling, Manufacturing, Quality Control and Test).

Companies which subdivide labor into more categories

should combine then as logically as possible into the

five major categories.

5. Direct Labor Dollars.- Show Direct Labor Dollars resulting

from the application of Direct Labor Rates.
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10.

ll.

Overhead - Show the appropriate overhead cost (re-

ference number ii, 12, and/or 13) by application of

current projection to direct labor categories, (re-

ference lO thru 50).

Outside Cost - Show Cost-Type subcontracts (including

tasks assigned to other divisions of your company if

your subcontract with Grumman is a cost-type) at

your anticipated rate of payment to subcontractor.

Do not show commitment value. Also complete and

submit a copy of this Form for each cost-type sub-

contract.

Show all other costs for Raw Material, Purchased Parts,

Fixed Price Subcontracts, etc. at your anticipated

rate of aggregate expenditure. For Cost Proposals

attach schedule showing details.

Show indirect material factors, if any, such as

overhead, attrition, etc.

Show the total amount of other direct costs in your

accounting system such as travel, per diem, con-

sultants, rentals, overtime premium, taxes, etc.

Attach a schedule of explanation.

For cost reporting requirements show Outstanding

Commitments resulting from orders placed but not yet

paid. Show the estimated liability on these commit-

ments in case of termination as a dollar amount based

on some fraction of the balance of outstanding commit-

ments.

NOTE: In case of incremental fhmding of a subcontract,

sho--'-_"Balance Outstanding" as if the subcontract were

fully funded, "Liability if Terminated" will reflect

the limited funding.

B. Form _A Task Description/Direct Cost Estimate

l. For each of the major items the vendor will submit

a Form 533A listing the sub-items and/or tasks under

the "Description" column. The listing should reflect

logically the sub-items and tasks (outline in Section C)

related to each major item.

. The description should be a brief definition of work

performance by labor category, per reference number lO

through 50 of Form 533 modified. The appropriate man-

hours for each labor category spread over the time

periods in which the work will be performed.



2. (Continued)

NOTE: Specific reference is madeto quality labor
classification (Form 533 modified, reference number40)
related to the individual sub-items. This breakout
should reflect detailed quality functions such as
receiving inspection, vendor control, quality engineering,
manufacturing inspection, etc.).

3. If a specific sub-item or task is subcontracted, the
subcontracted cost amount should be spread logically.

C. Form 533B Labor/Rate Breakdown

The purpose of this form is to delinate the Form 533 modified

direct labor categories into the specific categories of

labor and/or cost centers and appropriate rates. It should

be emphasized that the completing of this form should be

consistent with the subcontractor's own designations. The

labor classifications used are arbitnary and were incorporated

as an illustration.

D. Form _$3 C Hardware Cost Breakdown

E,

Manhours (by appropriate labor category), material and

other cost elements are to be listed for each of the

component types. This format may be superseded by an

equivalent form as long as the basic requirements are
fulfilled.

Form DD 633-2 Cost and Price AnalFsis Form for Technical
Publications

ADD 633-2 Form should be completed for the support manual

portion of the Documentation item only.
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EXHIBIT A

G-14
(continued ) GRUMMAN

Labor/Rate Breakdown

Item:

LVR- 310- 2

(Item Title )

_ompany:

_ddress:

_here work will be

er formed if

ifferent from

ore- or subcontractor

_ef° No.

Phone No. or Contract No.

Proposal Expires:

S/C Proposal No.

Date of Proposal

Actual time of

performance from to

0.2
0.3

1o.4
io.5
lO.6
i0.7

20.

20. i

20.2

20.3

30.

30.l
30.2
30.3

20.4

40.

4o.1
4o.2
40.3

40.4

4o.5

63

En6ineerin6

Project Engineer

Senior Engineer

Engineer

Senior Designer

Draftsman

Lab Technician

Others

Toolin6

Senior Designer

Toolmaker A

Others

Manufacturin6
Machinist ist

Technician

Assembler

Others

Class

Qualit 7

Quality Assurance

Quality Engineering

Quality Control Representatives

at Vendors or Subcontractors

Inspection

Others (explain)

Consultant

Rented or Leased Equipment
(e.g., Computer Time, etc.)

Set-up

Hours Hours Rate Extension

ALL SUB-CATEGORIES (10.1, 10.2, etc.) SHALL BE VENDOR'S OWN DESIGNATION FOR THOSE NORMALLY

INCLUDED UNDER TEE MAJOR CATEGORIES (lO, 20, etc.) SHOWN.

FORM 533B


